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A main assembly of an electrophotographic image forming apparatus 
is mounted with a process cartridge and includes a motor, a side gear 
for the motor drive and a hole having twisted surfaces which houses a 
side grounding contact. The cartridge includes an electrophotographic 
drum and a projection (37) , engageable with the twisted surfaces of the 
hole, which is provided at the longitudinal end of the drum. When the 
main assembly side gear rotates, rotational drive is transmitted to the 
photosensitive drum through the engagement between the hole and the 
projection. A cartridge side grounding contact (119b) electrically 
connects with the drum to ground the drum when the process cartridge is 
mounted to the main side of the apparatus. The cartridge side grounding 
contact is provided on the projection (37) so as to connect with the 
main assembly side grounding contact. 

ADVANTAGE - Provides effective drive coupling and grounding for 
electrophotosensitive drum via process cartridge allowing maintenance 
to be carried out by a user without having to depend on a service 
personnel . 
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4 5 4 7 (DfBjtx*^ 1 ::)(cf2mcD«^^:?:K^7tfr K ^ 
A, 

m^m 4 9 ) w-mM*miiPifs^^(Dt^^izm o # 
tt^.n. HU8B¥**«e^n-^^^i!,-rs»*3i4 5 

IC|B«OTS^¥rt^7t^ H ^ A. 
CW*JS 5 0 ] ntlViti- h I) y i;7-X^,^«. tiJlB 
5^ero5t«®iOt)rtffliJlC{4BUTL^^ii*^4 5 ICIB 

5 1 ] mllB:^- h U y i^7-7.Hk,mt. hUIB 

^m<om^tmmm±iziiLm\^x^^^m^m4 5\zmm. 

A O— ^ 51 0 ^ nfc;^j yj > ffllJ® ic 
t2tt^tlTV^^W*^5 1 (ClB«0«^^*g53t«:h'7 
A. 

7U-A{r[HieWtltC3t«f^nSttgP<»:> ^»D-7'v 
lHlfe|g»i:'7^eS-r^fcJ«)0^7g5<»:, mIfB«^^*^ 

- K U 7 - X^,^tt. HtgB;^7 ^ "J > i/gI5«(Dtt^ 
<i:|B|f4«l±IC'a®bT*JD. mFlB;^7-y7''J>ygK«<Drt 

*Stt*3S5 2IClB«CDaT^K^3t#:H7A. 

myti^\'yj^<Dfymiz^m-t^^^\z\t7-7.mmK) 

#ltf,nTVi^, ClClTBaiB7-X«timIIB*«8P)W*i 

m^t, BulB«i^^«^7t^*^H5A©^-r-5fl!<D(^H<h 
SMT^^^Wi^MgC.!:, ^Wr^lt^JS 5.3 tclB«W 

>i^gi5*Jlr@^;^ tlTti^af 5 4 »ClB®co« 
^^«^7t#:h*7A. 
[W*JS5 6) HulBJi|«gB«©«««, 7.5^ 
> U-X, t) L < \tm^HZ—y ^)V:^ v ^ Lit fcWTafe 
«*3S 5 4 5 5 <clB«©m^^X^^#: H 7 A. 

JS 5 0 Sfc« 5 4 \Z%m.<D%Fi-^-%WtW H 7 A. 

[WsJJJl 5 8 ] HiIIB^^tt«fflSH^^ttTS ^a*^ 5 
•7 IClB«<D«^¥K<g5^«^ A. 

[«*J15 9] sB^ig^*:(Ciii««rJgfi£-r.5«^^^«iii 

K 'J -y ->-(C Wr ^«^^¥«^7t#: H ^ A&tX«^^:^*;S5 
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20 



H5fB«^^*gi5fc#:K9A07— ;^$fT^/tJ6(c:, MIS 

iBS§e»i1-SR^ C ,i:-r-5 <*:, 
Dl > F ^ C 
TafeSitd^JS 5 9 JCiB«<D* >i?'. 

[sf^JB 6 2 ] BirlBfitfJS**i|Bf «jp u T-fe^-;!/, its ij 
5 9)6^^6 1 <D^ixti^\'D\z%^w.<ntiy':f^)y^^ 

AO— e,nfc:<7 V -^y) >^^gP*JCD— filiate 40 

^mmmwjti'S:&m-r^rzib<D=^T^t. m^m^^M 



30 



^7te#: K 7 A CO <mc fefi-r ^ « T - X S iR 0 
«a-rSfe46(07^:<!:, mIIB«Sge*t<!:S®-r-5^-<DS 

»*^5 9s>t«6 i\z^m<r>tivi^')y^. 

CW*3S7 0] mFlB^Stt*3i;nAc^AttT*^tt^ 
^5 8^fctt6 7lt|B«0;f7-;/y>J>y. 

7 1 ] HliiB#^tt«BSH:llttT*-5»5RJl 7 

[0 0 0 1] 

(mffU— tf-e-A7''J>3', LED^U>^ 

[0 0 0 2] -^fz. Zfu^-xft-V^)^:;Viz\X. 
K ^At^— ft:Wft*- h "J b, ClOA- h >J y 

Tic < <!: 1 TP t K ^ A t €r-i*:6<){c* - 

T'feS. Sic, i!>;a:<<h'b^«!#g:i:«^^^|g5^^K 
7A<h?r-^*wet,{c;^- h IJ '^/^^YbbT^M^^Jjc^flJJpJ 

[0 0 0 3] 

[0 0 0 4] *^?goBfi5«, «^¥*«5^^*(Oy-7. 
[0 0 0 5] *fgH^ Office g^{^g^:^^^<^^<j5,5,g 
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(0 0 0 6] *^B^»teCDgWtt> «^¥K^7t#:©lHl 

(0 0 0 7] *^Bj»ft&®Be5«, *aunfc*st0s-& 

[0 0 0 8] *^BJ©ffi<DaW«. ^T^S®7t#:©T 

-7.^nofcsbi,z. :^i^T-7.m.-^iim%mzt^m-t^ 
j:io\z^mzmi^^tirz7-7.mj^=^mr^tiyzfij> 

mm0s.&m^mm-r^:iii\z$)^. 

(0 0 0 9] 

[0 0 10] *tti^lc^smi(0^l^«^:-3'<h. MIB 
\zmm.'^mfS.Zfu^:.7.tl-h*)yi^Xdb'0X. 

IS IC fl(FfB«^¥*«57tft: K 5^ A <D 7 - 7. €r fr ii) {C > 

miEm? ¥*^7t#: h* ^ A t.m%m\zmm^ntcij- h 

U-yv7-X^.^T*oT. miB*#:7-XS,'^tS^ 



7-7.$n-5>::<i:^#ISi-r^7'o-b:x*-h'j y'JX 

[0011] *aiStC^S^ 1 7 .h, BtJ 

ffi^ - ^ IC J; 0 lEie^f!) 5 n 2. ^B*^fi'J^ 7 T * o 

?:*t-^^M*#fflil4^7^{iK.fcm^^«ili^feJgfiK«B 

(a) m^¥*S3t^K5A<!:, (b) WIBmT:?*^ 
3t{*:K5AICf^fflri.yn-tr7>^©i:. (c) mIfB«^^ 
¥*^7fe#:K^AOfi^;^[6]«iSg|5{cl9:(^^n, *ai;n 

\z^'^-^nxmfid.^T tm^-r^nm^mi^. (d) fj 

U-;/-:^7U'-AlciHiepr«gtc3^}#$n«>(ftgPi:. 

¥*^7t#:H^A<hfit^-r-5ftc-&gP<!:, ^WTS, 
TME3^ettBtIfeffta5<D(BiJ«3JC^tte.nTVi^, (e) 

o> mtifly if mt(r)}HU^mw:f5}pi\z^':>xm 

jSLTt^^JgrnSBWi. (f) HtrlB*-v:/'J >i7'gp;ftJ(D 
HtllB«^^K^7t#: h' 5 A©rt{R!|lC-Ka-rSgPi)-{CB{ D 

#Jte.nTi.i-&7-xgeWi, c:;iTmilB7-xgf**{4 
giiiBigSSPtt75iMil-rsfc»e)<7)7t<h. SiIIB»mgC«t« 

(g) yo-feX;*J-hU«yi^*igB*^*:{cS#$n^clS 
tcWie«^¥*^^#:K^A©7-XSrff3fc«f)IC, W 

iBST¥*^3t*^ H^Ats^e9{cS)g^$n;t* - h u 
\zi&m-t^^^\zm%i^mzWL\-^ibnrzfi- h u ':/-:^7 

dCTmllB;«J- h U •>-:^7-xs.^iif}g5 

[0 0 1 2] *tti^JC^^II2 4©f!^«^-^'<i:> W 
IBt-^*^'iO^lfi:'3Sr§tt^fc:«6C0lS»llHl<E#:i, 

laiElfIlH]te#:©I5]feI^^.c^tt<i:^lSl^^®^al;nfc*nJ^»f 

^^*ia»J^fi)4^BcD^fi:*:<*:lC«attpIfl6?5:ya-t7.;*7 

vim'f-^-Mm^mz^m-t^zfu^.^^t. miffi«^^ 

X^^t^w [p]-iS ic © He t n (c^ 

H ^A<0§5SSfctt7tia. mIIBKi!lle]iE^*<i:ffl 
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[0 0 13] *tBMtrfii^S3 5<D^miit-:fa±xti- 

(om^^Mmmm0zmm\zid\,^T. (a) ^e-^t, 
<!:. (c) mm^Tiimmm'L^-^$>-DT. feun^^s 

ntz:^i^7-xmjSit. (e) «^¥*)g7t«:H7A 

]^yAiimm.mzm^^nrzti- h u ->'7-x 

[0 0 14] :^mm\zm^m3 6o%?g{±yD-fe7.:^7- 30 
h u u/->*s:«fflK^i^T, mmmmzmm^m-r^rztfxD 
m^^Mmmm^mmizisi^^T. (a) ^— rj't, 
(b) wim=e—is^A-^^mw}ti^§:i-}^mm:^^m<D^T 

(c) BtIIB^Tt««|^tt.L^TfeoT, *ai:n/zS 
MtCJ:-:>T$P3nfc?t<t, (d) mFlHTtOrtgpJCKtt 6 
nfc*#:7— ( e - 1 ) m'f'^Mm^i^ H 5 
At, (e-2) *irlB«^^*Jg^#:h'^AlCf^ffi-r-5 
:/D-fe7.¥g<»i. (e-3) H3Em^^*^^#:H7A 

^7«»:«-&Tsa^^S<t. (e-4) nHsim^^Mm 

yti^\^^i.<D-mizmoMift^nrzti-yzfo>ifmi 

-AJClpiepJtgJc3t^$n**figPi:, ^^n-^'viHie 
K7A<i:^-&-r-5tK-&gP<i:, **-r-5, ^LTHOIBS^g 

ttWfBft&gsoaa^fcisttenTii^, (e-s) mmti 
y':f^)y-ifmi<omt^t.mnwt±.\z^mi.xiiK). mu 

^mnm^t. (e-6) mti^v-zr^iy^m^nmu so 



^Moi^ffit^M-r^m-wsMgpt. s-wr-s. (e- 

misH«?^Kg5Jt^^K^ACD7-7.€:ff -pAc*!-. hUIB 

K ^ A i«^WlcSiBg$nfc*- h U 
-^7-Xji^T^oT, miB*#:7-Xig,^t«M«){^ 
^^-rs=tp('H5IBS?S{C^tt^nfc;^-hU yz^T- 

^ ;i-rMiB*— h u -y v7-xS4ttHfilB» 

[0 0 15] *:m^{C^S^3 9 0^?^«^:-^'<!:. mi 
tB^- ^' (C J; 0 [Elgffit!)^ n-5 gfi*#:fflij^7 t?fe o 

T. 't<Dm^^'LMU±.\zi^\:,nrz^m\zii-:>T%^n 
$-#-r^sa*^ffl!i^7*iiA;ta^^*jiiife}gj^^M 
■^M^itw-Y^i^h. mt^m'^^n^ytw-v^i.\z^m 

T*oT, mfBa^?t{cei-&;^nTmIfB^7<»:^^-r'5 

h u <y i^tmm^^mz^m^ntzmzmmn'F-^M^^ 
i^\'^A(D7-7.^nz)rzt(}\z. mmm^^M^^i^}^ 
^Atm^mzmm-r^j:o\z, ^tz. tiiE*{*:7-;^. 
i^j^tm^mzmm-r^^ v izmmi±um-vm^^ nx 

(0 0 16] *tiiM{C^-5^4 OW^Bjta^t— ml 

iB^-^' ic<fc 0 i5ieKi!i^n-ssa*#:fi!i^7Tfeo 

rzmf^r<: t ZL (Dmmf<:(Df*qmzm^-f e. ntz T-xmf^ii 
^m-r^mm:^wm^T^mxtzm.=f-^MmiSim^mm 
^mzmu^mfizfa-\L7.ti—h^)y~j-v^-z>x. n=f- 

^XigiTt^K^At, msim=F^M^^WVyL.\Z^m 
-r^yp-trX^ai:, BaiB«^^*g4^#:K5A<^ft^ 

a^??ST£boT, H^rl^i^ife?^c{c«^$nTB5S4=7<i: 
«-&-rs5S^?;iet, $rWb, c: c:TmitB3^e«, t'd 

•tx;(7- H >j y i^timm:^mzmm^ntzmz. mmm 

^¥KS?3t#:H7A07-X^&ff WaB«^^ 

nmiti^\'yKtmm.m\ztm\z-ri,i^^\z. ^tz. m 
m:^^7-7.m.^tm%mizmm-r^jio\zmm^un 

[0 0 17] *aiSfc^sm4 5 (Dftmitm^-w-mm^ 
ft K 7 A <h wiBm^^^^^Ttft H ^ A y P-b 

X#g<h*^r-r-5yp-feX;<7— h 'J <y v?T*-dT. «^ 
-/Jrfflti?,n;|,«^^;?Kg5^t#:H7Alr43ViT, CdT 



yi.(D7-7.^notztf)\Z. WSE«^^¥*®7t#:K7A 
[0 0 18] *mSlr^^^l|5 9 W%?^«|B»«*^tCH 

i^]^yAi^z/m^wMm^w\^^A±\zmfii^ntzmm. 
^m.m-r^rztf)(Dmmu-7izmti^B.^^tiyy*j> 

iitzidiCnfz^Ami^m<Df\ii^mL. mmti^y:fu> 
yttmriBT'n-fex*- h u y i^Amm^^mzmm^ntz 

[0 0 19] 

m^oj^m] m^^Mmmm^:^^=^m^^rzm'f-^M 
mm^i^mm\t. ^m^miz^^T-wzwm^'^rzm 

[0 0 2 0] iij^fgfi£yo-fe7.<&fflVifciiB^Jgfig 



(9) 1$W¥10-240103 
g@tC*3l^T«, «T¥«^7t#:h'7A&y:fiflf2fl^¥ 

K u ->*{bLT, do*- h 'J i^=5:mmm^&m^i^ 
\zmm^mft^-:fo-jz7.:t]- h u •yv'^^Aiggffl^n 

xnvz.tf}^x^^(Dx. ts^{c^f^tt?&r6]±$-&^c: 

10 [0 0 2 1] Z.<DJ:vri-fa±7.tl—hU'yiyiZ$,-oX 

it. a^uKthm'i'^Mmyti^v^i^^mmr^rztt. 
^> mmmis.mm^^m(Dmwjm\z-z)iirji^mti&'M^ 

[0 0 2 2] «^¥*^7t#:H5A^&[5JtelKil) 

<D:^mimmm6 2-6504 9^ii«tcBB«^nTv^ 
-53 0, mmmeamm^mz^i^iintz^Tommizs 

m^ntz\:^>^. «7t#:K5AiC^tte.nfc^7<D{BM 
20 (c^tte.nfc:IHlgl5lcK^$-li-;tia5^^H^A*[H]te$-& 

[0 0 2 3] flfiC0 1-D®:^j4«i^MBg6 3-4 2 5 2^ 

nrzifrm^Ttm-^-^-^xm^i^i^^A^jm^^it^ 

[0 0 2 4] Z.(D^oti-fu'\z.7.tl-V^)y'JX\tn'i- 

^mm^^v^A(D7-x^m.^rzit>. m^iFw^Mm^i^ 

h- 5 A 1 1^ «i± tc 12 IS: b 7 - S,^8I5« ffl V ^ T V i 

30 [ 0 0 2 5 ] 

^mm\z'^-^xmm\zm.^M-r^. 
[0 0 2 6] )k\z:^mm(Dyf^munm<Di^m\z'::}\,^xm. 

4-\^ffiJT^:?F|6]T$.0, HE@4«#:cDJ6ill::;&[6]t-S:b 
:?'D-fe7.*-K'J->->*BSr^a*^l 4 ^«a5lT •5:5^16] 

\zmLi^:bt.mmmw(Dmm:h^\z'&.^xumm^^ 

[0 0 2 7] mi\t^%m(Dm^(Dmm^mm\.tzm,=f 
^Mmmmi$.^m (u— tf-b--A7''j>iS') omfium 

^mMo:>nm<Dmm^mmi^tzzfa±xti- h u >?»c 

50 Eia. EI4«-e-OTnS<D«itg5rEl*Lfci1-«^«0, S 



itt§giC*l,iT. 7'n-k7>A-hUu/i7BC9±®i:«. 

D ir X A - h u y B ^gB*#: 1 4 ^/t^Jl:^T 
[0 0 2 8] («^¥*iii^}gfi£SMASC;7'D-t7. A 

JO 02 9] ^IWU— tf-f-A^U>^A(i. laiic 

ft:^i^tcu-^5ft=S:mmLTmmm^it^\i^A\zmmmm 2 
izft^cf-^mm^m^r^o 'tLT:i(Dmm=^mm^m\z 

»<DmBS.iimmi.T. )^mt)±y h 3 aiz±y hi^r^^i 
®^*2*fcr>;/i77-yyp-^3 jBiUD-^Ms 

4 jcmffi^gjjp-r -5 ^itizji-^ xmmm^ 2 \z^^-r 
mma-^ 5 c &zMi-^ 5 a ^(*3a5-r-5:t3&n-5 5 

bSr^fS. -^l-TjiiarSI5®iK^*:2(ClSiRyCjBE:^^ 

^«f*2*#UjD-5^*3g. 3h. 3 iTjgi^L. S 

HI h 6 «iii^fe^J5KgMA<DSg*#: 1 4 ®±MI'^ 

■a-. S^ttlD-^*f3mlCJ;-pTSteiiiK3 j *:f}-r^:i 
<!:i^<i3@j«^2$:i(fm-ri>;i<i:feT^^, 
l«ttJliT(i, mm\dyi;7'yya-^3h, «RjiD- 40 
5^3c, 3d, Ui>*Xhn-^^3 e, IgiM^-f K3 
f. g^ttJD-^^3g. 3h, 3 \ RZ/mthD-^M3 

[0 0 3 0] misi^a±xtl-b^Jyi^B{i. m 

3 7iMEI8IC^-riplC. ^3tS7e (01 l#Bg) 

-So >*:tiT7t#?S 1 ^i^Wiiil^it^lCj^ji;;^^— tf-f 
-ATt^STtMPSBl e^:fJ-LTigi3t«:K^A7'N.Bl|if 



•1#BS^IO-240103 

(a^7t*K5A7(::gML.T^{t?,nT*50. 
:7A7lc»m^ff ^. ?a:*5C:<7)^mn-:5 8«. Jg^^ 
K^A7{c«E»,[Hltet--5. Sfc. ^fll^ggfi. ^5t#: 

[0 0 3 1] dCiT. tJia^l^^iS 9 h:h-§Sl 
10 1 Af^o h:?-- ii0m^9 bCDHiElrj^oT, 

9 9 c©S®(CJ^b£L. &iS7t#K9A7<D 

Jt: T^Tt^ K 9 A 7 'v.e^ $ -& S C <>: IC J; o T K ±- 

tt, ^«D-9 9 ccD^ScDh:^— M^Sr^jt-rSt^JC 

0 ■y<dc(r)Tkmz\m.f^'^p^(r)Y-^~itmm^'^^Vi— 
it*^Si5« 9 e Traill oJ|g{c^«3^=tttTV»-5. 

[0 0 3 2] ^LTe^D-7 4(ca8l2h:^— 
ttO«BE<£^iPLT, M^Y^Kl\Zl&m.^f\.tzY± 
-«!*tB@j«^|:2(Cte^Lfc^(r. i7iJ-->i^^®i 
OCck^TM^fr K^A 7±<^^Sh:h-;if|^if -5, 
CCTi>'J-->i^^gl 0«, ^^#:K7A7fC^^ 

-zm.%W K^A 7 tSSLfc h:h-:&ii#^i:LxgS h 
®66 1 0 b-\*i6-5, 
' [0 0 3 3] ^c*3, 7'n-ir;^;^-hij.;,i;Bti, h:^- 

^jR^-r^h±-$gg {v-y—mm i ia^^-t-s 

^■:^-^^=#:l l i^^n — 99 clfO^»^a9*«Jt 

■r^s^#^^i 2 ^ixT^infci^jfcti^K 

:7A7, i"J-->i5'yU'-K 1 0 a^®i^•J-->i/ 
^®10&tX. ^«D-9 8$r?i#ttfci7'J-->^:^ 

- h U v' B aifp«lc J; o Tiii«jJgfiKga*#: 1 4 

[0 0 3 4] c:cO:7'D-fex;^7-hiJ-;/i7BlCttjii|fe«^ 

u \ ^umkW2\znm-^t:L^ 

a5l e«4'«J-->^y«i#:i sic^tt^nTiJO. * 
fe. te^MPSBl 3n{a^^##:i 2ti^iJ-->>5';^ 

^^1 3<horBitc«^$n^, 

[0 0 3 5] iJjiC^HigOJ^Sitc^-S.T'a-feXA-KU 

[0 0 3 6] *^JgOJg|gT^-ryD-feXA-K>J.y->- 
B«. ^:^-^^^l 1 i:i^«f#^J.i 2<!:*iK^L. cn 
tC -J - - >if^{^: 1 3 ^iHlKnlilici^^ LTfilfiE bfc 
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m^^9Ri/i7 o-->if^mi om^iRfffii^xii- h 

[0 0 3 7] (yo-tr;^*— h ij •yi?BcDA'^v^>^^<^ 

[0 0 3 8] 03JiZ/EI2 0 ICS^-rj:'5{C, hi—W^ 
1 1 tC«h:^— ill0gp«9 bSr|Hlij!)^gg{3lJ0#l:^T* 
*75:^^«!:#: 1 2 fCfi^lfeP-^ 9 c RZ^mmyu 
-F9d*5JD#(t. MtCttlBa^P— ^ 9 c cDj5^{C 
fS^^^f^c^ h:^— ^««$-ti-Sjgj$gP*t 9 e ^IeJKj^J 

mi 9tC^TJ:'5lr:^^n-^9 cODS^*|6]t*t(SjL 
T. Btll3^^D-^9 c i:BS^fTlCZ>7^:^»9 hd^lj 
t)fttte.nTl^S. ^-LTttliBh:^— fii^^l I iim^W 
# 1 2 (*lliSlcOJg®Ttte^iS^«) LT-ft: 20 

et|;^|g-^#:,»:L-T©3l4Szi.r:-v hD (1211 3#.^) ?r 

[0 0 3 9] /^C*S-7'p-feX;^j-hU<yv'B^jl»Jgfi£S 

[0 0 4 0] Kvi^v^-^-y^-gP** 1 8\-im6iZ7jkT 
J;^l:E3{C^bfce^HPSPl 3 n^Mlfl-r-5>'l";/ 
^'AA— 1 8 a <h->r 1 8 a^Sr^tJt-r-SU 30 

>i7 18h. 1 8 c 5:ffi^TVi-5. v'-\' •;/^:^;/^•— 
l 8 aOS^:^FS]C0Miffig5TIB^li#:2cDjg3il>^I^CD± 
tStffldT, S4, E15t;:*-rj:5{::^^*;py4 0W7^4 

0 g \z:&m<D U>i7 1 8c ^*s^g*$n, EI 6 , El 
7\Z7r:-t^z>iZtEm(D*J>C' 1 8 c CD— ^« 

1 1 <DT:^^itii 1 b {ris:ttfc7j^7> i i h{cffi«$nT 

ti-S. PffliJ©'J>i^ 1 8 c<Dffi^tt->-\'>y^'— ;t;A*— 1 
8 acD:/a-tX;^r- hU •v-:^BO««f:fyrS]{:ML±S!tfiiJ 
tcffi^^nxii-So :::<o'j>i' 1 8 c«^«m^Tfe 
t), ->-V'y3'-:^/\*- 1 8 atrffi«b;tgB5i-(jyD-trx 40 
ti— h U ■y>'B«iig#jraTr);iAioTi>T^;&ro"j 
1 8 c «— #:Tf*-5o 'J >i7 1 8 bfiv^ •y^'* 

A*— 1 8 a ©jtfiiJW-^fr^tt sn. U 1 8 c €rffi^ 

i^fz^mt mEmm^ 2 cojeii::^[njcDTt^(Bij tc *5 1,^ 

T->l'-y;S';^/\*- 1 8 a ir-Sa*iffi«$n. ft!l^tt^« 
fii^^^l 2{C^ttfc^7}^ 1 2 d(Clg«f^nTt,^-5)o Z<D'J 
>i7 1 8 b«-&j5£«||T*-5, 

[0 0 4 1] 'J>^^18b. 1 8 cfJfi$^SlCL.T*5 
0. ->^-y^';^J/N'- 1 8 a, 1 

1 2 ^mufzw^^^^ 'J >i7 t-r^mmmmmm^ts. 50 



s^mse 1 8 c 1 fSH^j^jsESfi 1 4(Dt}—h'j y i^^m 

X^-7.S<DmizmiftzmW^^^i (^E^) t^lSL, 
yp-tx^;- h U -yv^BCQ^ldfciO. K^A>'-\- 
mil S^i^mLX. iy^ry^-tin-l 8 a^m<^ 

[0 0 4 2] Z.CDiy^y^-:^n- 1 8 a. 'J>i'18 
b, 1 8 c75^?.;^t-5 h*^A->-\"y:S'gB4^ 1 8«, ^^jJ? l 
2 dlzmX^n-^A^V 1 8 btC^it^tl, ftU^Tj^ 
2tc^ihSnfc^S^ro^aUf9:3'f;i.«*aT 
->-\"y^-;^JA'- 1 8 a^iC^F^PBfl 3 n^rffipj;^ 

[0 0 4 3] ^fz. msRzfmi 2{zm-rj^^i,zi7 v — 
->■;f^i^l 3\zitmytw\^^i.7 , ^«P-^8SZ/ 

i7iJ--></^gl 0(D^ge«^llOf=tttT^— 

[0 0 4 4] -eUT, ±IBS«!rL--/ hDiilB:^ 'J- 
->:J7'rL--;/ hC<&^Vitf>©i^^gP^^2 2(C=fc^TS 

Vi(c[Ui!,ojfgfc^^f •sctfcJcoTT'p-tr;:?.;^— h U 

-yv'B^rWfiK-r-S. IP-^, EI 1 3 iCS^-Tct-^IC. 

^i2<Dfi^;^[6] (;^«p-^ 9 c cDtt^l:^rI^i]) mmiz 

mf$.\.tzT-I^^l 9 (D9tm\z\tm^u-5' 9 c IzWtf 

iz^^^m^(Dmm:r<2 oA^mHT$>^ mism^m) . 
^^--yif^i^i 3<D^^:)jip}mm2^mtzii 

BUlBT-AgPl 9^jlA-r-2>fe«6©|H]gi5 2 1 *i|g{-tT* 
•5 (Ell 2#BB) . :i<DW^2 UcmiBZ-AgPl 9* 
ifAb. ^-&HP«2 2^i7U-^>:^#<^l 3<Dll#?^: 
1 3 e (CJEEA L, J.^7-Ag|5 1 9 SOHf/jTt 2 0 iCtK 
AbTSlCrtffliJWTt 1 3 etCEEAbTltD^tt-SCltfc: 

mi2 2^'p>L'\zmW}'^m\zi^-^-$n^, ccoi^T— 

AgPl 9<D^E*IC^iSbfcEl^^n;^£tiyjt?(C|f ALT 
5cD#tt;tflEfiSn'r;i/«ta2 2 a g -- >i7'##: i 
3cDIHlg52 1 CD±g{C^D tOffiaga'f;|,«ta2 2 a 

^^Tmmpi'i^^i 2^T:^^Hm-r^:iiiiz^K). mm 
o-y9c^mytit^vyA7^mmizwvi4i^^. 

^U-->if^#:i 3(DmS^2 l(D±mi-imm=i-—yh 
Diii7V-=.>^:i-y hC*^#tt-2)|?S{3±i2JEEaSrJ 

-(Mtiz2 2 ammm^i^m^^^Km^'Amiz^tf)^^ 
^izmm^ii^tix^^^, tSoT, El 1 stc^-r^^tc 
«^p-7 9 c ©s^:^r6ii^i«(c:3^^p-5 9 c J; o fo 

tH3P9 i $r5l0#tt^;:i:(3=fc0, Z.(D 
:3P9 i *«g5^#:H^A7HfflLf*tte.n, ^Tt-frh*^ 
A7i^l^P-7 9c<i:7!»^-^rai^ (*tl3 0 0/zm8 

iJ--></n--.7 f> C fiiS^aStt 2 2<5:if'i:^JCbTlL 
(,i(r|H]|(,pJ^T*0. ^C-CJE^n-f ;U«^a2 2 a<D 

9 c (Dm^oi&mm^^^wi-^ c: t^t-c^-s. 



[0 0 4 5] ^(Dck^JCT-Aggl 9 0[)ffi;4c{»JICt5t^T 
mmWi^l 2{C£E^zi-f;p«^a2 2 a^mOMifX^,^ 

[0 0 4 6] ^*5, -©i^'J-->^fiv#i st^^fii 

[0 0 4 7] (yu±X±l-h'Jyi^B(D^'{ \^^^<D 10 
'^tZ. :^D-trX*-h'Jy>;BS-^g*#:i 4IC 

-r^:^m (^^x) iz^fcm-^ mm^-y hDmri^^ 

[0 0 4 8] ^T. ±^i7'J~->ifVl'f^l3a)mf^m 

m\zit. m4. ms. me, m7tz^-rj:oiz. ya± 

fi:gftje)ffl;tf< HSPIJtLTWRfliJg^^ M 1 3 a R. 
1 3 aL<t. «IKP$«^^^g^^®^c-5;!;'r h'm^tb 
T(DMf)±tf>:fi'f 3hR, 1 3bLi(CJ:0«^$ 

[0 04 9] S 5 fC^r ct -5 (Cmil6R®Jg^*^ K 1 3 a 

Rfi+^ORfgfttgPMTafeO, EOjhJb^tf-f H 1 3 bR 
im§iPinm:fi'( K1 3 aRi-^5£JeT^bD. Rl^Jg 

:<f-r K 1 3 a R<Dpim^^iE>-i^-cmm^:^m-^?^tiiL 

-rv^^, PJffiiJg;^1'Kl 3aR{c«5i#^5>i;i 3a 30 

1 3 aR, lHli3iJ:J6;tf-f Kl 3bR, ^#7^>->-l 3 
aR 1 ^m-r^:^m:f3^ KSPI? 1 3 R«lj#7^ >i; i 
3 a R 1 ©/h:?;i7ffl?v:^jfiibT/h4^->- 1 3 a R 2 

->i'#^^ 1 3 l3@^$nfc*{B!l;^^- 1 3 RODlHl 

K)±tbfj^ vi3hR\tmm'Wi2\zm^^nrcW& 
oS«*;py4 0cD{|J:^-vMfcljr^j;3(-^^;^^i 2 

[0 0 5 0] 06tC^-rj:'5lri7'J-->i^fiv^^l 3© 4i 
5^1 3k 1 mil^M) JcH7A$i&7 aODte^gg? a 

\Z^m-t^&m.^tb\d> 1 3 c ICK^ LTI5Iteit46$ 
n, 'J^*ai;i 3dTi7U-->i/;Ri^l 3{CHS$nfc 
^^^<Dy-y>i^2 9\zn:f3 (0 6 ©ffiSlCilSS LT¥ 
*(f;&|61) 'v|^-pTR0Jg;tf-i' K 1 3 a L*??§^$nTV» 
^<^y'P>i^2 9(7)p^Um\Z\t^ytWY^L.7\Z^ 

7A«|7 a^{i^Tt>S (Bl . BflieRWJg^ 

Kl 3aLt::®K5A6li7a«|^tlllT*^, ^1 CD 7 50 



'I^P^'i 0-2401 03 

^>-^29<!:. Rf§^;y^Hl3aLi, K7A$a7a 
[0 0 5 1] SeiC^TcfcpIr, Rf§Jg;y'r Kl 3aL 

*^^'>LiinTRffijg;^^ K 1 3 a i.nmmmi5\ti\z 

^&^m*)±tb-^^ Kl 3 bL7!)t^U-->i/^#:i 3 

<^mi5^^\ii-r^^^\zi;u-->ifi^wi z\z-mz 

^Jg^tlTl^^. C:c7)|5]»3ihJ6;^'f K 1 3 bLdi7^> 
>'2 9i^^T^gC»tt7 7>->'2 9*i^D^^d^nTC: 
co|piDit&;tf-i' H 1 3 bLofiij^'scog^ajiiJSjailiS^s 
Pimm:»-i H 1 3 a LO]Mffitf5(i-at--SSSTfe 
-So -®lHlOltJ?);^'r Kl 3 bL«^^fii^|;i 2{CH^ 

0<i:o\zmW-( \^mi 1 3 Ltt^MMcoRfS}^^^ K 
1 3 a L t-^SSLmm&o:)mK) ±tb:ff-i H 1 3 hh^i^n 

[0 0 5 2] i*:(C^iJ-->^^zL-.;/hco±®l 3 i 

i^Bif<^nrzmmmm^i 3 nz-z>\,^xssimr^, 
^1 4\zmmLftmz, ±:^iz^mr^m-u$>^, 

[0 0 5 3] :^mm(DmmXit. 04~S7JcS^TJ;^ 
lCi^U-^>i/rL-.;, KCo±si 3 i -cab^T. 

« 1 3 pRZJ^tEmi^ 1 3 q J'S^MJiJ^ggp 1 3 j 
^D-fe^*-h 'J->>'BSr«MH^Jg^;$:#:i 

mmLfzmz, mmj&B^mm^^i 4izmif^nrzmm 
SCW2 5 (0 9, 010, s3o#fis) \zmmm(»mm 

SEl3j*S^SLT, :^D-feX;^7-hrj,;,i;BfiRjSjg 
;^'f K 1 3 a R. 13a Lt:'i'.L^fr^mWj&.mf)m^ 

[0 0 5 4] i>:(Clj|feJgJ5£SS:*:»: 1 4fiiJ©;^-r 
IC^Jt^T^B-^^. iii^J^jSiKS^g:*:^^ 1 4©§BHg|5*?3 5 

^^,^3 5 a^'p.bizmnzisi^xRmmmoiz^mT 
xij-h^jy'yB(ommmm9. 0io©j:pic^^ 

-®raKge«3 5*BBtt;tiSPgB;5^e.i®«!jgfiggB 
*frl 4(D&*p<SiJ<D(^gK>7'n-feX;!7-hU.vvBe9 

t':^1' KSC^^l 6R. 1 6L*J^4r|g{tSnTliS. 
[0 0 5 5] 0(C^i^rctpl3;^'f KgU4^1 6R. 16L 

S^TmJTOfCi^cSi^Cl^^Lfc;^'!' HgBl 6 a. 1 
6 c.!:. c:(D;^-f KSBl 6 a. 1 6 c y 
D-b7.;?7-K«Jty->-B«Rf§}g;^f< f.-! 3aR. 13 3 

L*5T*KA-r^i<iRjg<7)iaa^je)^ i e b, i e d 

iix.TV>S. rcDfiiaftsijii 6 b. 16d«^g*tR 
«Jg«:LTtiS. -Wfi:BftJe»«l 6 b, 16d04>,i:^ 
«yD-feX;?7- h IJ .y -^B 1 4 {C««|^yD 



-b7.*-h'J>v-:^B(DR«Jg:y'f Kl 3 aR, 13aL 

[0 0 5 6] KSBl 6 a, 1 6 c T'n-feT, 
h U vBO*ffii:^fS]7&i?>mTR<BJg:y'f H 1 3 a 

R. 1 3 a L*ijSffij-r^*s**-r^. v^nmij-i h 1 3 

aR, 1 3 aL(7)aSct«9*>^>*-a-*lii|SS'fe::>(HlOjyb 
^iJ^YlShR, 1 3 bL«S^«i$^<fK*OjitJ*i 
K 1 3 a R. 1 3 aL, lilOlh*;^-^ K 1 3 
bR, 1 3 bL«;^f-r HgP 1 6 a, 1 6 c {C J; 0 lellft* 10 

-trX*- hU-;/i^BCDRfejg;^-f K 1 3 aR. 13aL 
Ai*^;^-^ HgB*Jl 3R. 1 3 LcOfi{lg^a6«l 6 b, 
1 6 dtCtK^-r-5t^^(C7'o-fe;?>*- h 'J -^/v'Broi/ 'J 
3 5t^fe;fe(D^SiJ^j*gei 3 j *^gfi* 

[0 0 5 7] ±aLfc:7'n-trX*-hU->>'BttPJfSje 
^f'fH13aR. 13 al^O^'L-^m^^'LM^a^mz 20 

[0 0 5 8] yp-bX;^-h'J-;/vB©®#Jg^^B* 

TfiiJcD^^Wjy 1 1 c ^M-^TOTi^*-, Pimmii^ H 
13aR. 1 3 a LSr*>!?i®«}g^^B*#: 1 4©:^;- 
^•J <y-:^^«g|5®;^'f KgPl 6 a, lecNjfAb, 

tcLT[5IDlhi6:y-r K 1 3 bR. 1 3 b L ^iS^J^fi^g 30 
fi*^l 4(D:tf-f h'SBl 6 a, 1 6 c^Jf A-r-5. t'd 
±:Xtl- y z^B(DFimmii-( ]^ 1 3 aR. 13a 
L, (5I0jt«6:y'f h* 1 3 bR, 1 3 b L 
*ft:i 4CD:^/'f HgBl 6 a. 1 6 c |-JtioTlliS!l'v.ji 
T'D-feXA- h U 'yz^B<DPimm:fS-< H 1 3 a R. 

1 3 ai.Ammm0S.&m^w i 4(D&m^tbm i e b. 

ledtr^T^t, H 1 3 aR. 13a 

mfiBSt^iSl 6 b. 1 6 d«fi[a'^7'p•t7.;^3-h 
'J •y>'Boa;'3-C*JST^. ^nicj;-pT. ^.m^tbrn 

16b. 1 6d(C*fLT:7'Pir7.:^3-h'J-;/>'B<DR|« 40 
Jg:^^ h* 1 3 a R, 1 3 aLttiE58tCfi[M*^^$-5), ^ 
UTRffi?g;tf'f H 1 3 a R, 13 a L O^'-D^riS^^cf-L^ 

A 7 1 4 (cWaiStCfira*^^* 

7A(ig«*«Ji 4J::«-r^fi:e*sSi^^, 

[0 0 5 9] CCO^^T«, iil^J^fiSiSg*^*: 1 4 CD@ 
^SI5*J2 5t:/P-fe7.:^-hU->v'B©^i$iJ^»g6l 3 
j «*D-r7!>Mrs^ra75i*^, CC:T7'P-feX;<3-h'J-yv 
B^rJ^-pTVi-S^^BSTt. ZfaizXtJ-h'J yz^B\t 50 



<f#M¥lO-240I03 
^©RffiJ^;^^ H 1 3 a R, 1 3 aL^&4J.6trLT^» 
U, T'P-feX^-h'J -yi^'Bro^^iJ^j^gCl 3 j itmm 

-h'j-v-:^Bttia^j^fi£^M*«:i 4\zMLxiEm\zm 

«$n^. ^-CD^. WiBgi5«3 5 5-.S 1 {C*3t.iT^,^.3 
5 a^rtf^'L^ICSSH-lHlOiriHlftbTHidS. 
[0 0 6 0] yp-t:X;<;-h'J>;'vB<S:Sa*{*:i 4*^ 

^.no^Tcfi, ±tBtjS5T. mm^^i 4(Dmm^u 

3 5^MV^T7°P-bX;^»-h'J •;/vBcDrt°^gi5<&;^j:rmI 

fficD±T<oijyi 1 ciz^^mim-^±ii^^^\z-r^ 

t. -ya^xti-hU yi^B(DP]mm:^-r y I 3 aR, 
1 3 a L /&«^S*«: 1 4 (Dfi:M)*Je)« 1 6 b , 1 6 d 
^'i'\ZMmL. yp-fex*- h U yz^B<Dmm^t^^ 1 
3 j ;<|iSa*i*:i 4»@^gg*J2 5*^e,^n-5, ^D-fe 
h U -;/-:^B$rS;c§l< i±l2nfSJg:<f-1' H l 3 a 
R. 1 3 a L*^±fBfi:a9iise)jt 1 6 b. 16d*^^ffiit±J 
LTgS*^l 4JCH^bfc:y'1' KgftJl 6R, 16L 
(D;*/^ KgPl 6 a, 1 6 c 'v^fljL, T'O't 
7.:^ - K U yi^B^^\^±\i:s>f:fa±X:fy- h U 
B©Rfejg;^f'f K 1 3 a R, 1 3 a L, lHl0lh«6:«-f K 
13bR. 1 3 bL(i^a*ft:l 40;^f-1' HgPl 6 a, 

1 6 c 4^$#«jLT±#L, ;in{c<fc-pT> yp-t7:;fj 

- K 'J •yv'BW^^^M^iJ^nT. y^P-trXA- h 'J 5/ 
->*Bfi^S*#:l 4(Om(D^^\Z^^Z.tU<mm:^i^ 
1 4tr\-^mKllii-^tl^o 

[0 0 6 1] m 1 2 d^f tiJ 0 . w-m^7 1 n 

H^A 7 ©tt:^|6]-Ctt-r«© K5A^77bt 

yp-feX;^-!-';-;/ ->'B3&i^a*#: 1 4 »C^«F$ 

ga*#: 1 4fc^t-te)nfee^p— ^4 ti^ttco^ 

[0 0 6 2] 0 3, E5. 07. 01 

6. 02 0, 02 1 $rffi^iT^:^— fti^ttOliTSfifflJC 

ujBj-r^. 02 o«h^-->-;i'SrS«-rsffir©^ 

0, 0 2 Uih::>— *^*^©^«0T*-S, 

(0 0 6 31 0 3»CS^-rJ:^tCh:^— ##1 1 «±:!^fii 
-f^l 1 a Rt;JT;fy«i#: 1 1 b(D2gl5ffi(3j;oT«J5r£^n 
Tli-&, C<D±;^«i#:l 1 a«01 tC*-r<fc'5{Cillfe?^ 
^i2ga**^l 4(D7t^i^ i<d;&:^<dSFb1*,S«6?)J;^ 

•t^:Lt.U<. 7'P-fe;?.;t7-hU->>?B<7)h-^— a^rli 
JbD-r^i^lCLTV^*, 03, 04, 07JC*-rj;plC 
±:&fi!r^l 1 aCOS^:5(6]t'*tr^1-fiiJA^e>iagPl 7At|S 

(i, #TfooT±;&«i^l 1 aCODaSBl 7 tTls&^^^l 
1 hdiym^^kj-Q^-D, UH, DflSEl 7«M-ffliJSt;;T 
1 1 b ©TffliJ(Cl2ttfcS^:^I^O Vzfl 1 c «y 
□ ■tX;^J-h'J <y->*B^J#t?Jl^<DmOlt«6<h^toTli 



1 1 a 1 ^&T:*##: 1 1 b(^I5J0ii^f=t<D7 7>>? 
lib! »Cif^L.^«SUT^*D-&T, S^SJ^^Ici 
*3^«'J:/Sr^*^-r:i<!:ICcfcOi^«v^*:i 1 a, llb^ 

*«TfTJioTt>^V», la, 11 b^rS^j^ 

^*-r-5^IC±]^C07^>i^l 1 b ITja^^-^*:! l a, 

1 1 b$^i$-r-5f3*n MPgpi 1 i <D9\-m^i:^\zy 5> 

>vi 1 b 1 iimtm-wm±.\zwLUi im^mnx^ 

^. ^K^SaSl linS:^(t^fc«e)(^)ffifi£«^i^-^^^ 
[0 0 6 4] ;i^*3, 1 1 a, 1 1 b 5rig^-r-50 

»r5fe3ioT> T:&^^1 1 bCDF^gPfc h:h-3M0gP^^ 9 
b€:ffli»».jitj, $e,(c, 01 6{c:^-r<t^(C h^-MO 
gP«9 b©j®gP(c^ji:-r-5cfc3{rA>;/y"J>/fgp;ttl 1 
eSrh:?-— #frl 1 cDffldScOTt 1 1 e 1 t&^^.M.^ajXOo 
WIB?tl 1 e 1«, T:*##:i 1 bK)S^::;5-r6]— Ijijj^tc 
mn^tXT^^^. ^\.TZ.<D-K \ 1 e 1 il^Ufflillr 
— *^*T-5fc*0(taiI:ftH:ftJgOT h:h-5fe«[p i i 

Th:?-— ##:i 1 a, 1 1 h<D^-^ETS.<\z^om.nm 

#=^1 1 b®Tfi!l{:«5^3^*-r-5c c:«fi^^)h:^- 

3fe*pi 1 d\tm±m.oi±^^:^i^^t^z.Lmx'^-z 

t^S. ^;IT7^: 1 1 e 1 <!: ^i^p i i ^ 

sstte^nTVis, m2o\z^.t^'^\zh^-i^^ 

1 1 Oft^:&lfiIlC«, fii«:i l*>^;^^#^^:l 2 

'^h^— ^MSfcfecO h-:h-#^l l©BBpgl5l 1 i tJ^ 

m»<bnT^y). ciowpgci i i ^^$<cfc^{-->- 
^mm-t^. h:^-^«EP 1 1 d*^ 3 

€:^*L, *J*P 1 1 d^0 2 lT^-r 

J;■5(C h:^— ^■\'.y7'l 1 f -e^$^iT^:^— ^->;/ H 
J <*: bT^fig-rs, h:*-— +r->yi 1 f «j}tijX5^U 

1 1 tcisttenrc hi—^mu 1 1 d n£EA*fc« 

[0 0 6 5] E3(C5^t-,i:^lC, h-^-W^l 1 

©T:*-^#:i 1 bW^®K«h:h— ^it^R^n-Sie^ 

tz^mxmm:^W-l 4 testis nfc^D-feX^-hU-;^ 

t)S5«9 b©lHlfeffiJ6S^SlfSJ:^{CT:)5{rGajgggl 1 
gS:*LTl'iS. ^:^-^l»^ggt^9 b<D(HlfeiSSfJ3 7 
mmSST*^.. Dajggpi i g fi^®K©Sg^j; o^i-j 
Omm~l Ommfi:taT*nff^lr>, cn«feb[a}ggi5 50 



•#W^10-240103 

1 1 stimmK^*) ±.-^\z$>^iz-r^t. ^®k±;^j; 

2f*glcit?,n;a:<;iD, 
^{Ch:^— #^*:i 1 A^f,^#;K>.i|:i 2^x5^0^ 
[0 0 6 6] J5:*5h:>— 2lt)gSW9 b«[lS2mmg^ 

*5 0. S2 o{cM-^B^s0SRr-sJ;^^c*'^rtr^^^/c-» 
o -T^^/i-g b i«-:&^k^-#<4ji Kopflpgui 1 
(3M-r2.g5^j-o7x 1 1 r\zi&.m-r^Lmzm)s^tiv-:^ 

[0 0 6 7] e^±©ck5{Ch::»— ##:i 1 ©igffitc ^:^ 
-iiOgl5#9 bWJIlf t bTHJggp 1 1 s^Wtn^Ziz 

[0 0 6 8] S3, S20, 02 2tt^T=k^tr 
##:l 1C0«S!^#:1 2 tOS-g-gptr«; 
) 1*^^^##^1 2-sh-:f— i^jglom-rgflPgPl 1 i 
^(t^nxii-S. ;i<Dl8Pg5l 1 i®^ffl(c«|HI®l 1 
k*i^ft?,tlTVi«, C:©n3Ml 1 kO±Tc075>>? 

1 1 j , 1 1 j 1 cDS^:^rnjici;*i(ciMiStfiij{ctt^}^i 

1 n*i3pfT:L.xggtte.nTt.i^. fj:*5, 3:cdIHISd1 Ik 
cD±:^ro:7^>->-i 1 j fSF^j^$:UT*5D, T^rro:;^ 

MUa, [HIill 1 k»t^LT3^X:i^r6lT^^. 

0 2 2\Z7^-t^^\ZZ.ai0kmi 1 ncDJSl 1 n 2 fiCflS 

1 1 k<tDfc^:^ (^4S#frl 2 m) 'vS^tbL^cfiMtc 

/^c*5, 03 9{ri^®T*-rj;^{'|flpaBi 1 icD 
7 7>->'l 1 j «S»<*<hLT-^S<«:;ij:^J;p(c:LT 

[0 0 6 9] 01 9tc^-rJ;-5tC^^#^*:i 2C9h±- 
#^ 1 1 <h O^* Itjffitt— 5p® 1 2 u Ti& 0 , d O^M 1 

2 u«±T^J;U::S#M<giJ{Cttc:cDiFffil 2uJ;0fc^ 

mwmzmcrzm\zmnibti. z<D-y^y'j \ 2e<r>w 

\Z^^-n'^\Z^'D-X:V±—i^V^\ ICD^jil 1 nfCtK^ 
1 2 v7!»i®;t^nTVi-5. ro?^^ 1 2 v(;3]M 
ffit3ttS^?S^*T5ISg5(DH^^?5^ 1 2 V 1 ffiWOi^i^tX 
-C\^^ (02 2#gg) , ^dT*^gi5S*ttmSnfc^ 
CDh:^— ##:i 1 ^©S:^— #{*:i 

iro^pl 1 n<i:^^#^JJl 2 0?§^l 1 v^ic^L-^ 
os^:5^^i3 T@#jK^« ^ n-5 ck ^ ;S o T s 

[0 0 7 0] 02 llr5^-r=fc'5{Ch±-*;i#:l ICOHP 
SBl 1 i$rS<-J;^(c. PflMl 1 k lcft?:^|6]fcg)tta 

-7-(';l/A5 1«. G3® 1 1 k{C*5l.iT, SUIBMPggl 
1 i CD4 3a<Di^{C?BoTh:h-##:l 1 lcft!;0#(^ e.n 
:icD;*;A'-7^J1.A5 1 lr«MPgPl 1 \ 



5 2«, MPgSl 1 i Ofl:^:*rS]— !^ 5 2 bX'grOji^ 

■5^C»tt>'-;i/*t5 4 (iai9#M) iihi—Pl^i^l I 
ra$iioT^gl5^§l#tB$n, T^TT^-ys 2«^1-gI5'\ 
5I^UJ$nfcSSgC5 2 a«^»l-t,h;it.S.ffi^gP*t 1 1 t 
^^O^ttT*^ (0 6, EI2 0, 0 2 1#HBJ . ;io 
ffi^gP*^ 1 1 t « hi—^W 1 1 i— #:j«J^SnTt5 10 

gf-B-^J;p(rLTa5 0, ^Tt^-T'S 2©i^g|55:C(73ffi 

1 t {'ft5 0#ttT$)^. ;5:i5fe->-;W5 4^ 
cD5Ptt->-;W5 4^wo#tt;tfi:HiS^:^ioiOTS*t 

ft5D#tt?.nTV^S (019) . 
[0 0 7 1] ±^bfc. Ptti>-;l/«5 4. 5 6«, 7 

7>vi 2 eg^:&r6]iig^(c*3tiTM^5&rfi]©^4iifc45 20 

;W 5 4, 5 6 «IH]ffi 1 1 k ©S^:^[6]®p|i^ge(07 7 

>v'i 1 j (r— au, 5.^-?-©:7-7>>' 1 1 j (Dm^:^ 

[0 0 7 2] ^^c$e.tC, K±-##:i 1 i^##^l 
2 $riS-g-r^|^{C, M^fr 11, 12 (D^m-^iJit^^ 

tt, ai^fiiflsi 2 tr^ttfcRfgJgyTt^ 1 2wK ^1?^^ 
# 1 2 w 2 ttK-g-f -5 A7t 1 1 r , ^"r^ 1 1 q *5|Stt 30 
nxvi-s. cc:-c3tL?^: 1 1 r 1 2w 1 tSfdffic-^ 
:ft7^: 1 1 q 1 2 w 2 

[0 0 7 3] h±-fii*l 1 <i:^«f«ift:i 2^;g^-r^ 

i^tcti, 1, ^^#^^1 2ti^^<£ttijaa 

i:LTffla[{Cffl55:-5. ^Ci'mz. m^^Wl 2(D^m^ 

tbm<DP]mmy^ 1 2 w 1 , ^m^^^ i 2 w 2 

^#:i l<7){a:gS^2e)fflOjtl7\:i 1 r, m-r:! IqlC^A 
■ri>. Sit, h:^— #^1 10*«1 Inlzmm^^i^l 
2<D§5^ 1 2 v<^*>:rK4e)iXtr. ^LT, h:^-*P^^*:l 40 

I tmmw^i 2^m^izf£m-r^t, ->-;i/«54. 

5 6 (Sh-^-- 1 1 c0S^;^[6][!5iSSecD7^>->'l 1 
j tr^LTffiti^n, ^^##:i 2<DJF® 1 2 uCDg^ 

TS^^l 2 Z755N:^-#^1 107^>i^l 1 j ICS 
jfi-rs. CCT, -rTT—ZfS ZCDmm^tf-^^oiZ. 
BflE??^l 2 z(i, ^77^-7' 5 2(DWi-^\i^ 

[6]) <Di^fiiiii©i?^igvte)nTv^-5. ' 

[0 0 7 4] ±%i^m-r^h±-Pf'^l 1 til###:l 2 
«:JE LT?^^ 1 2 V t^M 1 1 n mizm^mMWl'^m 50 
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^j1l^«c:=fcoTHlIIBHA??* 1 2 V 1 ^mA^l-T^ 

mi in<D&iimmr^. :in\z^-or. hi—^i^i 

1 (D^mi 1 n(Di^l 1 n 1 , m^Vt'^l 2cD7.'^— 
1 1 oca® 1 1 k <i:*tr^il-r^^#^#: 1 2 co^rS] 

w-mi 2um\zitmmAmm^nrz^mA^-x^^^, z.(d 

[0 0 7 5] Sfc, 1 1 iCJRS^^tlfc 

?r^»^#:l 2'vi^Dtil-r^ci*(C«, 7'D-fe7.*-h'J 
•>vB(D^1.gP'\?SmLTV^^7^7x--/5 2cD^gC5 2 
a (0 6) (D^^m^l 1 t (7)ffi*{BiJ^ h:^— «i^l 1 

f}^<b. mK>m-r-h\ 3\^%^-orzmzf^^mii i 

filf^*d5^T?l< ;i<t;cj:0, ;t»A--7-Y;l'A5 1 
^Sd^T, h::h-##:i lOBflPSCl 1 i^^PHit^ 
n, h:?-- * ^:^-fi!=^^l 1 d^ii^lifefiift: 1 2'sMOai 
LnT^gt/i-S. -^LT. ^ttv-;!'^^ 5 4. 5 6 fiWc 
Vi^^^CDAfi:^JgO*i. h:^-^#:l 1 CD7^>>' 1 

1 j (D^^:fj'm<Dmm-^m-^<D^fh^ <is.k>^^\z'^ 

b T V i 2) O T — ;H4*5<J; i . 

[0 0 7 6] COck-5ICh:^— ##:l 1 i^#fii#:l 2 
»^|S]M*i«J5£$nTV>SW-r, ^-l-^UA 5 1 $r 

?l#S<;^^T-T^-y5 2{CjPK.S<t, 5^75=— y 5 
2<&iigfit#:l 1, 1 2PBlA^eR5tlc5l^ai-B-^. 

[0 0 7 7] S^c$?.,{Ch:?— ^{*:l 1 <h^#t^**^l 2 

oTH^^55^1 2 V 1 $r^Sjr-S.. C(D*JS|atCck 0 , 

H:^— ^#:i i^xsmm^wi 2\z\mMtst^^zxm 
nit. hi—p?=i^ii(D^miintmmPf^i2<Dm 
0, ji5fii#:i 1, 1 2 wi^^ttMtcijviT. mmmmm 
[0 0 7 8] h-r-^i^i I. mmi^i^i 2^m^-r^ 

«StbT«, 7^^7.5" ■yi7^A«:J?'JX5^U>, AB 

[0 0 7 9] c:cT0 3ir«*siigo^^tcfflVie.n^ 

^:^-#^^l 1 Offl"J8'f®0*55i^$nTVi-2)o 0 3{S, h 
1 1 A^mmPi'i^ 1 2 ilfg^-T^^M J P <£;*:BS 

[0 0 8 0] ^mm<Dmmizmi^^hi—^^f^i nzz) 
^''TW.izmmizwim-r^. hi—^miiAizmmv-z 

K, bttifeJr, l-±-#f^i i<Dfi^::^r6]±itnciatt 
i^nTti-s, #^®L«, Bflnspi 1 i (^±:^icg3M$n 

T*50. Sfc, #t®KfiWPgCl 1 i(^||{HiJ (h:>— «i 



(16) 
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1 tmmwi^i 2<Dm^mj pica^^-r-s 

mAn«, **i6«JgffiTti±:^^##: 1 1 a (CT:*^<*: 
1 1 b*^-&T^l3abfcoT, T:^^#:i 1 b^Hdte^ 

^£S^LTViS. ^-T*||J8(DJg,^iCj;n«, hi— 
[0 0 8 1] ^^*^«:(c:3t,^T. MlcPSBfcUJig 

[0 0 8 2] (mm^m mmwt^i 2tz^\,^Tm3. 

El 4. 01 5, 01 6, SI 7. m S^fflV^TSJB^ 

■r^. 01 4\imm^i^i 2 iz^^s^^m^&ts^m-:^ 
^ L;5:^0, 0 1 5 itmmwui 1 2 tzm^^mmBm 
^- u/ h D G *ia*-iitf^*sg^a^T^«0, 0 1 6 ttM 

^^-•y h^*-r{i[i®0. 01 7 itmm^mwif^mrL- 
V VDG^^w>mti^^^^mmm^ 01 8«i&s^cof*g 
aP$^-r^«0-cab-5. 

jo 0 8 3] M#fii«ci2{c«. WiEOJ;5(^g»n- 

[0 0 8 4] S«gi:/U-K9 d«. m\A\Z7^fiio\z 
l~2mmSao5S^9 d 1 Jci; U-^ >rfA 9 d 2 

'i7^^'>rfi:.9 d 2*i^»D-^9 cOSHlCftT 

s t tc J; o T3s^ D - ^ 9 c mm±.<r> V :^-aSr^^J 

bTro^P-K§5ST¥®l 2 i Ofi^^^lpjcDi^jSgBtc 
1 2 i 1 (x;i.) , ^IJg^^fi 1 2 i SRjjCfec 
fflTtl 2 i 2;5i^tte.nTt^S. S^9 d 1 

^(te.n>^c7t9 d 3, 9 d 5^Huia*^y7j^ 1 

2 i 1 . §5S 1 2 i 3 {'«-a-r^, -S-CD^. 9 d 1 
tci9;(t^n;t*aD7t 9 d 4 €}faUT/htai; 9 d 6 ^hA 
l^^al;«7^c 1 2 i 2 (r*ai;i5,^, «^ 9 d 1 ^ipffi 1 2 40 
ncH^-r^, ;5:*5, ^^#^^^1 2lctt, K^9d icD 

'&>'I'h:/U'->^0»14i^-;|/a5^^ 1 2 s i^BADf* 

MV^T^^D-^gcfcm^RMl 2 j ST, #tt-> 
-)\^^ \ 2 s l*JaS0#tt?,nTl^-5. SfcMIC. T 
*C:rgBl 2 9 cCD©||{-S-r-5»n-0D 

»tt£>-;|/gg^J 1 2 s 275tftS0f^(te,tlTti-5„ 

[0 0 8 5] dClT. ^«y^-K9 d<D«^9 d 1 
-Sg(JfiiS9 0° \zmi^X\.mi%^6. l at^i-pTI.^ 50 



[0 0 8 6] ^^gjD-^n-.;, hG(r^liT01 

4. 01 8?:ffil,iTlftBJ-r^. ^'^U-^^.-vVG 
®S^n-5 9c, ®^ifen-^9 c^St^^t^^ 

9 i, y-nng i fi-^jJcfiSSgSwn^^ 

^**S!Ta&oT, ^3t#:K5A7©TJU5:r^:7AA 1 

10 9 c(Di^agp{cS-a--5x'J-y+^->:/^*feT(,i^, 
®^^D-^9 cS-0eg4lC3tJ#LiKIS«i#:i 2(C'fii 
HftJ6-r^>h«6®^^n-^$ft§9 j (01 4lt#tC*£ 
^LT0^) ®^7fe#:K5A7IC^ttenAc«-r«©K 
■7A^T7 b*^f,Ki!,$:§ttT. ^lfeD-^9 c^lHlte 
$-e-^75:ae)©SISn-^^i7 9 k (tt-r«^T) , 

«,^S9 1 (x;i.) (01 8#Bg) . 2irX. ©affen-^ 
9 cfggpic^tt^n, h:h-^&S*lP-^9 c^S±{c 

!0 ^. fs.ii. 01 4Ttt*lllgft9 v<&a^p-^ji.-.;; h 

Gtt^^^fii* 1 2 1 2 A, 1 2 B \Zt>fz.^ntz.^ 

9 V Sr^^fit^iw \2\Z^K) ¥5Vf^mzm§im 9 v 

[0 0 8 7] ;iO^»D-^3.-.;, hG«, 014tC^ 
-rJ:3{c^^n-5 9 c®-jffilc«^J||7 7>>'9 p*^ 

-7^75[#ttg59 p l;«t9§UJb, ClOiKlfeD-^^y 
^#*ftgB9 p 1 «RfegPfc=:®*igi5^*L, ^:cD-®itB 

«!0-7^7 9 k*tJK^bTli^. ^«!n-5^79k 

7 9 c©*^gf-\fS]'9 J:-5{3*aU;nTl^-5 (03 8# 
Si) . ^075>-:;'9 ptfSriloTTi;'^.;/ h9 gCDD 

O^^RJ^I49 g 1 <D-;&fi^KB«D^E!ie)l3.x-y hOG 

o^^:ix;i.y4 0(cK^L, #iHieT^^sns, Btai 

b/i^«D-5*t&S9 j tcHl^ffiiKg^tfj-r-SlHlOjhai?^ 
S9 j 5$r#-r-5A7^*i|S:(t&n. ClOA^tfC CJg©|tt 
^9 j 4*tTSfft^L. C:®|ft§9 j A\ZUU^W,zm 
b27^>->*9 pd^K-^LTli^. S^D — ^ttS9 j \X 
1 2 o;^ 'J .y K 1 2 f (cKa6iiS n, 

^4 o©?is4 0 f^m^^^i 2<DAi2 sRv^mm 

§9 j 4«a«##TabO. ^«eBcD;^CJgS-LTI.i-& 

t^. ±IB^^D-^I4S9 j (Di6§9 j in&^Xt^-R 
«, S#7XT^)0, ±eB[H]0ita6?§g9 j Sfittgg j 

4«^«;oi«A-r^;^agE(c^ft^nTVi-5, 



9 j RD^^aiOlSS 9 f {i#'J7-t^-;l', #iJ75h' 

[0 0 8 8] t'^RISJ^ODS^b-^g c ^JfabTVi 
Svy^-y h 9 g<^)i^i^gi5«^#D-^ 9 c *^^>rilS8{C 

35ffiLfi&i^<^^nf^i69 g 1 (is 1 8 izmrmma-^ 

Jt9v3IC«^-rS, ^«D-5 9 c<DSSSa5rti^{C«*6 

Z:cDi^1'-:^;l'9 wt— »COiRSgRffia59w 1 «:^^D 
-7 9 c i^ffi(Din;t^«=i'r;Ki^a^*9 1 (x lO 

9 V 3 tl^'D©tfiS«'&7^9 V 4(cSt-B-r-&. 
ilc-&A 9 V 4 tCiattfc+-P 9 V 5 iZitm^ 9 f 
{CtSttfc^— 35 9 f l7&itK^-r-5Ct»Cj:0ij§9 f« 

[0 0 8 9] ±aiCDtftSK-&7^ 9 V 4 tilSdi* D , CCD 

©J^SSA^fe-S. ^^P-^ai§ffi9 v{;ai^a-7 9 c 

*»#tt^<t:i©3^«[A'-i'T7.s^i 2 nz^m^mm 20 
ii-r;i'«^s,^9 1 (x;i.) tmsb^nx&m-r^. m 

b, tiSiK^Tt 9 v4<Dte;^r6]©lHlge9 V 6 {CSc^bT 
WS9 f COnffliJSrtii-S^maSl 2 1 at, ^ 1 (D^m 
1 2 1 a {C^ViTttS«^?t 9 V 4 ©!«gg(D^ 0 

9 V 7(3«sD3i^-c^^Tft:^nfc^2«igm^^Bl 2 1 

b, ^2<D«mgl5l 2 1 bA^f.tfrftb/c^3cD5Sttiliei 
2 1c, MSro^ffigPl 2 1 c-fy^i^mma-y 9cf)^>E> 
^T^^S:^l^i]®^1.ffllW^ftL/c»4(;^^mSPl 2 1 d, 

gB12 1e^Wrs, :i(r)J:vUmW^-i77.m,^l 2 
1 *3^^-r*^c«6, ^#n-^i6Sjffi9 vic«:g^:^[pi 
rtgl5ffliJ'Nr6]-DT3^JtgB9 V 8Ai??tt!L, C03^Jta59 v 
8«^3, ^4<^)«ffigPl 2 1 c, 1 2 1 dRtXil-gBj^ 

^aji 2 1 e\zm-r^o ^fc. M2«^ma5i 2151; 

■r^^Jt? 9 V 9 (CJEA^tl^ihi*?^ 1 2 1 f ^ *-r^. 

1 2 1 Oi1.gB».^HC 1 2 1 e ttT' 

[0 0 9 0] 31^P-7*ftSffl9 vt'|§:tt^>n/i2e(D 

Risijg?5gs 9 V 1 1 0 1 9 iZTT^-rmmw^*^ 1 2 og^:^ 

ttS»9 v^£:a«lfii<*:i 2lcMLT{5B9ta6f 
^^SD-5^Sffi9 vC0*31;A9 V 2$:JfiiLT^0^ 

2<OJ6:JaU 1 2 C (CtaUii.^, 
^P-^ttS;ffi9 v$:^«^#:l 2{C*fLT@^-ri). 
[0 0 9 1] C:<73J;p{C*IIMCOJgfigtCi5^iTfi, 50 
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n-5 9c$:3R«Sfii<*:l 2tr5t«9#(t^*fcoT, ST 
;K^n-^:i--v hG€:ffiltT-5o ^UXffiitTfc^l^ 
n-^n.x<y hG€rS«##:l 2tCllO#tt^. 
[0 0 9 21 fj:*3^»D-^^Xv hG<7)*a3iT(i, i)^ 

9 CO— ajci^-v— :^;U9 w, a^rj'f ;pti*a^,-i^9 1 

Of^tt. Mtc-eco^1-fiijicS«D-^|4S9 j 
f^tt*, ;^ViT^»n-^ 9 c<Z)-«ro3S»D-^^i7 
liM$ftSe9 p llC3K«n-5^7 9 kSrmof^tt^. 
bT, S#n-^9 c(0^^a-^4^7 9 k*^*lJO#tt 

©i^RJ^W9 g 1 <&5§ttj;^-ti-Tt^So c:roJ:-5tcLT, 

[0 0 9 3] hi—mm^^im-r^rztb<D7>9- 
■^W9 hiz-Dif-^x^m-r^o mi 4. Ei9tc^-rj:^ 

IC, 7>'r-rW9h\t. ^(D-^:fyii7yy'!7Wzmf^ 
tiTVi^S, iro-Sg©S.^giJ9h 1 (h:)—mmmiiim 
,^122) ttSS*«^l 4tc:5t0#tte.nTti-5^^O 

h:^-^ttss*gi5$*i 2 6tci*MbT> m^mzmmr 

^. :i©7>5^:^-#9 hSr3R^##: 1 2 (CStOMtt-SIC 
«^-r, 7>5^:h^9 h(D$ta<£^#«i^l 2(7)ffiiJ«l 

2B\zmn^tirznmT:i 2 b^rKiis-t+TrtSPtrifA 
■rs, ^-bx. mmwi^i 2(D^Mm<Dmm\zmif^n 

9 h tt»Jl?^: 1 2 h tmisd,l^m^(D:r!i\z^K)^m 
ftae)bTSJ#Sn-2). SfcH^IIB«il7^:l 2 btclShth- 
OttA^ISCfc*?). ->-;Ug|5« (S^-frT) 

Asnxvi-s. 

[0 0 9 4]fj:*3, i7^>i7^^®^.'i^gP9 h 1OT7-A 
Bi5^«31^D-^8i§ffi9 vy5i31lfe«!:^J:i 2t3®0^=ttt 
?)n-5t, ^»P— ^ttSi®9 v*t7>5^-:>-^9 hW^ 
K^ffijhb. 7>5^:>-^9 h*«*1';&'^«Kimb;icVie@ 

[0 0 9 5] ddX, ME7>5^:^»9 h<^5feSg*Jf A 
TSffiiJO^ISfii^*: 1 2 CDffliJS 1 2 A« 1 1 ii 

1 2 ^iiS'&bfcisfc, 1 1 (Dmmm 

{C5ttaibXh^-T:&#**:i 1 b(C^tte,tlfc h:^— 
^•y^l 1 f t^^trSlbXh:?-- +l"y7'l 1 f^-SCffi 
^tzMW. 1 2 AiZit. 0 1 6 lC^-rJ;'5tC7t 1 2 X 

*^i§:it6.nx*5o, cKDTXi 2 xtd^i, h±-mK)mi 

9 blc^lUc^^eii-rsfcfccoH:?— it 0=^7 9 s<Dl4 

i«i?gB9 si (015) i)mm-ti>o ^KDh-r-m*)^ 
79 sn. bi—momi9h<Di^mz^^Lhi—w 
i^i i\zm^^&z-^^-^nx^^^:tjy^*j>ifmii 
le (0 16, ig2o#s8) tmmi^x. h^-jtosc 
«9 biciK®):'3^es-rstt^^gi59 s i^-mzm^ 



[ 0 0 9 6 ) 0 1 9 t^TJ: p 1 2 ir «7 > 

0^#(r§|-:>a'ttT, «*^^7 9mCDl5ifei&h^-jtJf 
SP«9 e (r€A-5ck-5{rL.T*-5, 
[0 0 9 7] S^^ri-v KD'V(^^l!i;^(75eSi' 10 

[0 0 9 8] 01 Sfr^f .t^fC. D*-yh$nAc-7^ 

^ h 9 g (D^pim$it 9 g 1 \zmm^)iy4 o o^^j^t^: 

4 0 a*tfRAL#^lHlteJC3^^$n-5, ^«/J^;^^4 0* 
^79 s 2 tm-^O. ^n\Z^^Thi—miO=^7 9s 

Rzfh^-mn'^T9mitmma-^^Y9k^Dmwj 

O e » €r ^ e n -5 <t ^1 {c -5 . 

[0 0 9 9] ^7 9 q*^e h-rh-iHO^y 9 s STCD^ 20 

^•5^7 9 q <i:C:©:^^7 9 q t— #:®/Jn^7 9 q 1 itm 
m^)Uy4 0 t— #:C05''5}^4 0 b(r[5Igeffitc3fcJt$n 
TVi^, /h=^^79 q 1 <i:tt^-5::*:^7 9 r <i:;:©4:7 9 
r f^©/h^7 9 r 1 ttaii7f;;uy 4 0 t— #:o^/J^ 
4 0c {C|fiItegtEfC3^Jt$nTl'i.5, /JN^7 9 r 1 h 
■r-mK)=^7 9 s tm-^-oTf,^^. ^:^-i§0^7 9s 
«SI|J}^;1'^'4 0IC-#:|CiS:tt}t^7f^4 O diClUtegffi 
fC^jtSnxt^S. ^:^-ig^^^7 9 s«|ft^#gI5 9 s 
ISr^T^o K:?— j|IO=^7 9 s{Cfi/h^79 s 2*tBi 30 

/h^7 9 s 2\tm»n^)vy4 o\z—mzm 

ttit:5'#4 0 e{C|Hieettlc3^1t$nTli-5. ±12^7)^ 

4 0 b, 4 0 c. 4 0d, 4 0 e «iBS*?j 5 ~ 6 mmS 

ST*f9, ^7?'JGTW&:^7*^}fr-5. 
[0 10 0] J&l±©«jE^*l{^Ci:!CJ:0, m-(Dm^ 
(**Jg«^^T«:S^jJ>;Uy4 0) irj;t5T^7?iJ$: 

«^-rS^7©3^^^fT-5C:<t;*iT#-5. tie-pT, miL 

\zmi^. ^^^)i'^4 oizm^mGT^m^m.iLf)^-^ 

1 2 -.^T >f^:J-^ 9h. h i—mi^^^ 9 e <&ffl^f^ 40 

tmm\zmiLxmm^~y ^d^^^t^o 

[0 10 1] ^fa. 019tC*3l»T, 12p«BaPgi5T 

*oT, ^^fii'^^i 2o«^;&r6]ic«ioT®:t1-^nTi.i 
-S. -e-LTClcoWPgCl 2 pfi. K:^— ^^1 1 .h^^S 

^wi 2t^m'^Lrzvtm-c. h±-#i^i 1 ww-rs 

IBPgBl 1 i -^LT h-:^— 1 1 tciR§ 

Sfc, ::<^i8nSBl 2 pOS^;^rS]:t:i|g{C}{ir3Tm 50 
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[0 10 2] ^rzz.(Dmm¥t=^i 2^ms!i-r^umiiL 
Tit. mmLtch-r-wii^i KD^mtmrn^^,^, 
[0 10 3] (m^m!^(Dmm 'A\z. mm-ya±7.ti 

-hU-;/>'B$riii^Jg/5E^M*^l 4izmmLtct^ 

ic, m^^m^&3\zmt^-r^rztb(Dm,^(Dfi^i^ii^m\z 

:3liT08, 09, 01 1, 02 3, 03O€rfflViTiJi 

[0 10 4] T'n-trx^)- h U >v-:/Blc«. Hslc^T 

A 7 tZ?^@r -Smi^^r^M^ft: 1 4 'vgl^i-r^ti*© H 7 
A7-X«.^^l 1 9^m^tc\^^A7-7.mmiZ-Z>\,^r 

^^A'-f 7X$rEPin-r-5fcJe)l::, ^mp-^ttsatm 
^6?)f'l^^Lfc»«^4^«AW 7X^.^1 2 0, (2>mB. 

0 — ^ 9 c t:gM*-ft: 1 47!»^e.^»A*'f 7;^5rEPini-r'5 

fcj6Jc, mmu-^ 9 c <h«»wicfesgLfc^attM«fe 
AW7xi^.^i 2 1, (s>h-)—nm^i^mr^ibtz\z. 
7y7-)-m9 h tm^n.mz^m.vrzmm'&h-f—nm^ 

^^M. 12 2, CD 4 - h U v'^^cffll® t 

&mii^ibum-r^^o\zw>-fx$i^. ^LTttriB4(@cD 

«,^119~122«, H^A7-X^* 1 1 9^|^Vi 

h 'J v'^^^CDfefliJcOfiiJBStX/SB (C , 

7-;?.tt.^, 1 1 9 -B^U^mn-C YT^mj^. 1 2 0 tt^ "J - 

X^,^, 1 2 1 1 2 2 

1 2lcS!:tte.nTt,^-5. ^fc, bUSB l-:^-^«;^m^,^ 
12 2{i, 7'D-fe;?.;^7- hU->i7B7!)igM*#:i 4JC^ 
^$nfcc:i:?rgg*#:i 4»C^m^-li--5fe«60, 

[0 10 5] ^HA-f 7xs,^a 2 0, mm/^^77.m 

2 1 itm-^A^m 0 . 1 mm~ 0 . 3 mmeS «^f| 
ttcO^SS (0iJ;^«, X5=->UXX5^-Jl/, mnm) Sr 

T, ««A*'r7XS* 1 2 0«i7 ij-->^y3.--y hC 
©S^l!)#J/Sffi*v?,StHL, AW 7X^,^1 2 IS 
r/^h:?— ^M^ltb^.^l 2 2«a«[rL--v hDOKffiii 

[0 10 6] mznm\zmmT^. 
[0 10 7] waibAcao, ^mmnrnm^zni^xit. 
m 1 1 iz^r^ V {c^7t# K ^ A 7 

«-r#Oh'7A4=7 7 b^^(tXli-2)„ C:©K^A^7 
7btt, ^#D-7^7 9 k toi^tX. :^^D-^9 
c ^-iHlteS-a-^, i^£*5C(D H^A4^7 7 b{i, Islfe-r^ 

mizx^xhtj (0 1 1 {c*-r^wd:)^ifi]) <&4i;x, 

S?:^lRjlCiSC/?:*LXi7 U-- >>/;^^ 1 3»C^tt^> 
Xl>-5^3t#K^A7$:K^A^7 7 b *itS(t ^nxl-> 



CO 1 0 8] Sfc, HiIIB««/WT7.^,^Sl 2 0«, i7 

Wifi^twiSttSnxv^^ (0 8#.«) . ^LTmllE^m 10 
A'-f TXS-^ll 2 0«, 1112 3tC^-rJ;-5{CmIfB^«D 
-^^8 at^MbTl/^^1«-&«*a8 b?::/^LTH^t3» 

glC?t-&LTt^^»«P-7WlS8 c tmiJ-( FMl 3 

gcD-:&^ic$.^«tajsi 2 0 hmi,zmm^ txrcn-^i-s 

i28 h<Dm^a-(M:£ti^8 b 1 CD«iaj^#M#gI5;6^?, 
»«D-^*ft8 a {rflE^f ^f*igPgE,^8 b 2 ?:WbTV^ 

H5f3«m/N*-f 77.m.^. 1 2 0 «0 2 3 IC^-r J; 5 (C 20 
^^Sm^l 2 0 a*^e,i7'J-->i^##:l 
0, ^mn-5 8CD— iS{BiJ©««D-7l48 aCDi^lft;^ 
r6jtrMbT^^^<t^(ctfrffiLTidrtaj^i 2 O b^^ffl 

[0 10 9] :;*:tc, i^^A'-f Tx^* i 2 isath:^— 

21. 1 2 2W. i7U-->^#^l 3 0-ffli|Sgl 3 k 

snxv^^.. ^bTmrffas#/N*-rTxs-'±fa 2 i©^3 

CD^ffigU. fiP*.i1-geS.^^a5l 2 1 W-m^T7 30 

PaltC bT^«A-f 77. 1 2 0 <h«K*HBiJiCgB^$n 
TVi^. ■5-bTlflca!'<fcJ;ptcWIHS»/\W 
1 2 Ui. cW<BiJS^:^jibT^iSa 
1 (x;U) *:^bTmlf231«o-^ 
9 c tS^WtC^^gbXI.^^ (S18#Ba) „ 
[0 110] m3 8ttF5A4=77 b, 
9 kir*-r-5X^7> h-iS^/W TXg^l 2 1 

^A7«E13 8lC*5ViT^End;^[^]lr^»lb, F^A^ 
7 7 bdijWSfflSA^'. S3 8 tC«EI^$nfili^§3 8)^ 40 
m (m32^m) tSMbXIslteb, ^7t#:K^A7« 

*?::^ip]fi:B«-^f ^, -;&F7A4^7 7 bJcug^p 

Xh5:Stt, S#A'-l'7X^,s^l 2 1 ^IfEEbTV^Sil 

m=i'iMitimjk9 1 (x;i/) <£jfffib> m»u-^9 

C:n{Cj;-:jTS^=i-r;U«*a^,^9 1 i:^«A'r7XS 
.■^Cl 2 1 .hO^M^MJIib. m.^U-y9 CiQmtm 

»o-y$&^9 }^mm(Dmm&in=^m^v. mma- so 



#^8^10-240103 

7 9c OlHie^rR^ttC-r^. 

[0 1 1 1] ^tz. Il8tr^-r SftMmS.^1 2 

2«, ti-h^jy'ymm:^\^ (igi9$5Enx:^i^) »c«b 

Ttillfi^^/'N'-f 7;^^.^^ 1 2 1 <D±fi1tfiil(rjS^fiv#: 1 2 
A^eSffibT^tt^jnTl-i^. -€-bT, Sl9{'^-rJ: 
^tc h:)-- aS^ffll^-^l 2 2{i, msimma-ys c 
iMlciJViT, ^«#^*:i 2{CHtIie31^ 
9 c <Dg¥;^[&iicr9oTStt€.nAc2»m't4=W^sf, 
^l^«^S^W7>5^:h»9 h©-gi5i:/j:c)T^i^c ffil 
aibfciiO. mIIB7>7"^#9 m^u-^ 9 c<D 

A^:^m±mizi:>rz^xmmci-^ 9 c t-^iEnt^ii 

SH^i* 1 4lC^«TS<hg®*{*l 4(aiJ«h^-;^m 
»,«BC« 1 2 6 tSMT-S. ^bT. c:07>7^:^^9 

h t^#n-^ 9 c t(Dm<Dmm^mimmr^izw&-r 

[0 112] C^TmrBBh:h-?iai:«, m»a-y9 

c t7y9-rW9h<Dm\z^^-r^h-)—m'A^. m^<D 

-^ggl 1 Art« F:^-5Sa*i. RlT^OJlii^jioTtClt 
^^UiT^f.. ^■;i-t:, 1 4 IC^ttfcWEWW 

g|S(CJ;oT. H^Il5h:^-a«^ffi^S,^l 2 2^:/rUTgl 
m^a75^S-©m^©ttir;^tofc:it$r^aib. bi— 

fen— ©^^(DMJ: 0 t>/h$ Vi^:r®m^«M«r«lmt■ 
?);It{CJ;■pT\ 7'n-fe7>;^;-hU-;/>'B*i^S*#:i 

4\z^m^ntz^ii^^m'r^. miis^wgpfi, 

D -tr X - h U B 5 nfc d <»: ^r^Ui b ;S 
^S*ft:i 4(DSi^j^fi£i)!if^*M$&$-a-;^Vi. fip 
^. ^«*<*:i 4cDiij#jg^Ii)f^^Mi!&^-&?^tVi. 
[0 113] tj.j^-fa±7.:^-Y-Uyi^^mm(D^^^ 

[0 114] 'A\Z. mW.-yn'tT.ti-hV yi^Bizmi-f 

fz^.^^ii. mm^i^i 4\zmifrzm,^m^ii<Dmmz-=> 

[0 115] mmj^s^mmA<Dt}-h')yi^^m 
7.^-7, s (D—:^m(Dfymm^z\t, m 9 tc^-r j: z> iz. 

SfJlBT/o-feX*- h U <;/>'B§r^Sbfci#lC. h^IBS 
iS.'^, 1 2 0 ~ 1 2 2 {Cj^«Sb#^ 3fi©g,.i^gC*t (^11 

AW 7x^.^, 1 2 0 tn^^izt^mr^^mmAm^ 1 
2 4. mm/'^'(77.m}^i 2 1 <*:m^6ti(cSiBgf^3K» 
A'-r Txt^Am^i 12 5. > t-^sft^w^A 1 2 2 1 



(20) 



•^fM^10-240I03 



[0 116] m9\z7ii^mf), mtz. mmn-(Txm.^ 

g5« 1 2 5 , h:^-;^ffig,^gp*j 12 6, 
1 2 4\t^^ HgPl 6 a (7)T^T;i!;f Kgg 1 6 a^T^ 
-f HBE 1 6 a (Dmoiti- h U ->*il«X'^-7> S 

[0 117] ;icT, K<hCDtefiH«{co 

[0 118] *T:/n-lrX;^-S>J>;/->'B^f3l£7K¥tc lo 

^:^-SmMms*l 2 2, t<D±:^\zmmn-i T 7.^ 

.^12 1. -ecD±;&{c^«A''f7;^ft.^l 2 0, -^CD± 
:^'r K 1 3 aLA^BBH^nxt^-S. i^:, ;!7-h'J-yi^ 

«^ffig,^l 2 2, -ecOTSS {cm 0 H l 3 bL 
St/^^A'i- 7x^.^1 2 1. ;^:viT^oTe5{rR«jg 

;^'f K 1 3 aL-E-LT^CDTtSfr^mA-f TX^.^a 2 
0)dti3M^nTti«. ^®J:'5l'gBBTSC:tlCj;-:> 20 
T, 7X^,^1 2 0fi»mD-5 8tCfi#tt 

5, mm^UTxmj^ 1 2 1 fs^i^D-^ 9 c \zmm^ 

S> b±-?5«^aiS^ 1 2 2 tt7'>T-^» 9 h IZ&H 

if^. ^<DJ:vizT^:it\zJ:-oTya-t7.:f3-h'Jy 

[0 119] ciT, &mA<om)^mit<Dmm^(D-*)- 

-fXit:k(Dmw$>^. *-r, ^SA-^f T;^^,i^i 2 0 

TtTSO^t'foflf^l 0. Omm, ;^4SA*'rTXg 
^12 1fi, fcTS!?76. 5mm. «|*57. 5mm, 30 

-mm^tam,^. i 2 2 imm2mm-vm^^m 1 a . 0 

mmT*-!,. ^^Jta^^SA-f J^S;^ 1 2 0, :^^/\- 

[0 12 0] h^-mmmmn^^^^i 2 efs^^z-r ksb 
1 6 aT;&Tc:cD:y-i' Hgpi 6 a©fi|tcigtte.n«@tt 

mii^mi-c$>^, ^ftm(om,^^$t 1 2 a, 125 

«. ii-i h*gl5l 6 aOT;&TC:<7);^f-i' H 1 6 aCD^Iclg 
tt^n, *>!rS3 0(C^-rJE3gri'r;i.«tal 2 9(cJ:o 40 

■r-5, S3 0(D-gS{'M;^bT*-rj;^{C, ««^,^gi5 

1^1 2A^its)v^\ 2 imzmm^m.K'Di.-)3-^^m^ 

1 4 IClJ «3 f=t(t7tm^«S 1 2 8 ir @« L, ^S,dSg|5$J 

tMm.n^-yiL^Mn,>^(nmmn^\ 2 ^xz^r^xm. 
[0 12 1] •:^9^xti-v^)'ji>^^Wi'mm.m.f< 



1 2 4~1 2 6(i^>!r«*a;bT?^{litt^lC*S, COt 

~ 1 2 2 ttSMLTli^ttn SIcyn-feT.:^?- K ij ->* 
B©#A*iittf<i:. m^gP^Jl 2 4~1 2 6lcyn-|r 
X:^- h >j 'J ->*B ©S-S,^ 1 2 0 ~ 1 2 2 L, 5 

Kl 3 aL3!)tfi:H^si)jii 6 blCffiJAf-SC ticj; OS 
^,^,1 2 0-1 2 2*t^^Sjg,^&gl5#i 2 4-12 6^ 

[0 12 2] ;i<Dct 5 tenuis© Jg|8lci3t,^T«, ^53! 

\ & \Z^^xyu^L7.ti-V^) vi^B^ii-i 

BJieg.'*(gei^ i {gill;: . 

[0 1 2 3] gp-^, ^^AW 7X^.^1 2 0 

(AcmffitDC«jE0afi) *JBJin$n^. Sfc^is 

A'-r 7X^.^1 2 1 tS«j/NW 7Xg.^g8|t 1 2 5*i« 
SfcSic, N:^-«aMHiSI,^l 2 2<h 

^,^35^^ 1 2 6Am^mtzmmLT, c:og,^i 2 2 1 

[0 12 4] ^;tSlcwailli6®^||®ck5ic, yp-t 

X A- ^ U y v?B CDS^,r^i&:^7- h "J y v?##:0-;^#J 

- h -J '^BizM-r^mwimmmutm^si^mw^^^ 

[0 12 5] mmya±xti-h>jyi^Bt:mmm^m 
m:^i^i 4\z&m-r^t. mm'r^j:oiz. mmmmm 
^3 5 0mi^mmzmmLTya±xti- h u yz^m:^ 

[0 12 6] ^tt. waiHiecDjg^cojSDs^.^s^EB 

t^Z.tiZjzK). &i^^M.<Dtl-h'Jyi^!fqXCDmm<Dm 

[0127] (* y u >ifRummm0s.) 'A\zmmm 

^SB*ftcl 4*^&yD-fex*-KiJ<>5;B'vlSft;/j;^ 

[0 12 8] 01 l(i^^ft:h-7A7^yn-tX*-h 
'J <J/ ->-B {r® 0 mftzi^m'^Tr.rtl y r U >ifgI5©«J»f 

[0 12 9] 01 lIC^-TcfcplC. yp-fex;!?- 

N 'J y v^B t^lf 0 mi^ntz^yt^ K 7 A 7 p^ifi] 

yj>d/^Stt. ®7tft:K^A7 0D-;^ 



3 7 w^mm <£iSft;t*)OTSo. mBihm3 7<D 

5fe«S®{tagP3 7 a;5J}gJEiKLT*S. fd:i5, dbgP3 7 a 

■5). ^LT, K7A77>v3 6<i: 

A-;/:/'; >^t£b$S3 7RZS&^3 7 ait-mz^ifTSb 
-5. ^E-LT. h'^A>'7>->*3 6{::(i7'p-fe;:^;^-h'J 
'yz^Bp^m<Dmma-y 9 c trlKlti^'jSre^TSfci*. 

mi llC^fjiO. «lBfih'^A75>>'3 6«H'^A=^= 
7 7 b , ifbli 3 7 RZf&m 3 7a ^E^tf ^— #^SiPpT . 

[0 13 0] ^LT. BdlBOgBS 7 aCDJ^ttfa. fel^tl 

WHBif]]ge3 7 a<hM^-r-l.D3gP3 9 att, 8^®*^ 

;i<Di£bg53 7 aiiHlgP3 9 a{itai;n<Dlf-y^ 20 

|5IH]gP3 9a«, »fH*«B§HftJgTa&^. -tLT. 
IHIgP3 9att. ^S*#:l 4(CtS:tte,tlfe^7 4 3 <h- 
ft:©;t;!y7''J >^?'mtt3 9 blC^W 6*1X1.^-5. ;iCD;^I 
■yyj>i^lHlW3 9 bttg«*#l 4»C^K!iOj;^.fcl5] 

BA^^S^^l 4{Cg«^nT. OgP3 7 at^S*^ 
1 4lr^(te.n/tDagP3 9 ai*tei-&bT. IHlgP3 9 a 
<D}si^tjf}i&^3 7 a}Z^m-^n^mz. mSiEHfttt© 30 
a^3 7 a<D^mi^tm^3 9 a©rt®i:*^^b< 

^a^3 7 a W^an(DItg«*>;/7'U >ifm^3 9 a 
t^rtSPJcfcOtj;'!:^<. J.:p> :^ yZf'J >ifJB^3 9 a 

tlJgttfrckoTPDgPS 9 ai)ia^3 7 a Sr^lfr^-tt-S^^ 
lS](c:^dif^fflbT, aSPS^ffi 3 7 a 1 )<)^IH]gi5 3 9 a W)S 
3 9 a 1 i^gf -5. iE-:iT. Cl©;^ •;/ T'U >:?'gPi K 
5A^T7 blr«feT^X7X h(i5i^EPd;&[6]<7)|^;?[^lc 
fiS<*^e. mliei£bg53 7 a t— #:W<h;ioTl'i-5iS7t#: 40 

H ^ A 7 tt. m^mi^a^m^^ i 4 rtTf*;^r^©fi:«R 

[0 13 1] *||iS©J^^{-*5t,^T, ®7t#:H7 

A 7®ffl'J*^e)i5>-T, ^3t#:K7A7<^)|Hlte:^l6]l'?=tL 
T, HtlBCifil5 3 7 a<^iai;n:^l^ttt5gB3 7 acD«7t;A^ 

e)$fe^tc[^^TS*f:&i6], s^c. iHigg3 9 aw*ai;n:;^ 

|6]H[H]gB3 9 a<DAP*^?,F«gg|5'sfSj-pTS*f:?&l^, ^ 
fc> H^A-7^>v3 6CDH^A^7 7 b©*ai;n:^|6] 
«H(ffBiiia5 3 7 a<D^ai;n:;&l6]<i:K*t:^r6]Tfel,o 
[0 1 3 2] dClT. B5i3dbW3 7&t;i£bge3 7 att. 50 



10-2401 03 

BUIBh'5A:7 5>-:/3 6*^^7t#K^A7<7)-<^gp{clJ 
0#fte.nfc^(r. g47t{*H^A7CDffl'il^i[q|4±(rCl: 
«-r^=t-5lC K^A7^>->*3 6 lC^lt^tlTl'i-i)o T^C 

3 6 b«K-&gCT$)oT. h'7A>'7>-:/3 6 
^#:h-^A7 tcmOf^ltStStC, K^A«7 dOrtSIC 
iK^-r^gP»T*-5. CCD H^A77>-:^3 6«^^ft: 

h-5A7i-" ii^Lsf}" ^\t" mm" miz^-oxmrim-y 

[0 13 3] /j:i3, KlCiztt^AcJ:'5lr, r<7D«5^#:K^ 

[0 13 4] ^/t, huIBK5A:77>v3 6, ^pi^^T' 

7 nO«H<hLT«, Jj^'J7-t:$'-;U (p o 1 y a c e 
t a 1 ) . # ij 'J^^'f K (polycarbona 
te) . 7j^'JT5H (polyamide) . StX, j}^ 
U Zf'^Uy'rXyy^ U— h (polybutylene 
telephthalate) ^<D;^!g*J*4^ffl l^Tt^ 

[0 13 5] Sfc, :/n±7.tl-hUyi^B<Dtl-y-:/0 
>yiatt3 7CD£bgf 3 7 aOlHlOlCfi, db*fi3 7 tl^-L^ 
R«Rfe?^(DdigB3 8 a (nfSJg:^-f H 1 3 aR) 
'J-n>i>'#^l 3iC@^LfcfaS3 8 13— f*:tC|Stt?. 
nxi^^ (01 2#fii) , Z.(D£i^3 8 alCj;-pX, ^ 

W3 7odbgi53 7 ati«tt$n, i^tiiz^^m-^^^m 

*if,^en^. ^:ix. c<Dflgi53 7 a*i«^-r-5::<»: 
tCck^X;^; :/U ><^K»Jl^^f<^;^:57■^#^«i!)<^B^^±•r 
[0 1 3 6] MIC. C©fftS3 8ttyD-tr7.:^7- hU -y 

'yB^mmmi$.mm:$^i^i 4\z^m-t^mzit. m^3 

8 0digP3 8 a t*^*:ffl!l:tf'f HgPl 6 c iiAmmVT. 
BUsBdbgC3 8 atiT'P-tX^-h'J ■;/->*BSr^«fi:St:: 
g«-r-5^«fi«gie6:*f-f H 1 3 aRiLXtStgb, 

□ ■feX:^;-hU y>?B0gB*#:i 4'v.(D*JKSr^aic 

-rs. SAd, z^a-izT.ij-h'jyi^B-AmmiiLmizmm 
^nrzmiz\t, tdtBaass s att:tf-i* naji e c \zs9i» 
^ntc^m»:it)m i e d \z^^^n^. 

[0 13 7] Sfc. SlC^3t«:h-5A 7S:t;H5A7^ 
>>?3 6, ;*J-y:/U>i>'i£btt3 7<i:<DFBllC«01 1 (r* 

H, h-^A^7 7 b(Dft7r;RS=E, ^^#:K^A7(D 

iftsits m^t]'yzf'j>ifam3 7 oy9\-%. i^sss 

CDrtg) =F. *>;/7''J >yiDia53 7 a(D^1-j$Rg = 
M. ^7t#:H7A7C0H^A7^>>'3 6 <hCDfR-&gPS 
(H^Af^g) =NiL/ct#, H>F^M&d:e>N 

[0 13 8] HtFlBH>F(C<t-pX K ^ AjS 7 d ^Ws^-T 



to 1 3 9] MIC«E>NOH^IcJ:i3. ^TS^Oimm 

[0 14 0] mmm0Simm:^^i4izii. 

^^^m^$ii^t-Wi-r^Umiztiy:^>)yif\H]^3 9 
b (PJtt^gl^t) Ai^mVX$>^ mil. 0 2 5# 

M) . >i7iatt3 9 bttS 1 I (cs-Td;^ 

lH]tt3 9b«, ;^^7 4 3(D|5]te4..Cx-c-i5-5x. 

4 3©<BJ)^*ie,?§{iJLTg:tte.nTl.i-5 (H 2 5 , 02 

:/'J>^lHj|iii3 9 b«. -i^0S.m-cmgsi.LT$>^. 

[0141] Huffi^M*# 1 4fi!|® 4 3 «-r 2 
a JCS^bTX«— #{C^tte,nfc«-r#(D/h=^i7' 6 2 

^ ^ # s i p Tkia i; n;^l6) t (S^^l b T t i ^ , 

Btrffi«l:^;JcJ;oTIHI*ft3 9 b*^i5#3 7^|R]^^l)j 
LTlHIg|5 3 9 a ti£bSB3 7 a ttm-^r^. mmm^3 
9 aK, afrSDflWS 9 b®5feSTfeoTH5l5IH]itt3 9 b 

to 1 4 2] ;S:*3. :iC9||igOJg|iT«t-^i&6 1 a 

izm»rz^h^7 6 2i}^<b±^7 4 3^m.mmw]ti^B,m. 

to 14 3] ^*:fc, MfflgP** 3 ScoH^Iif^fCBKUT 
iag53 9 aidigps 7 a^K'&^-a-^^fiKicoViXiaa 
4, 02 7 71^02 9*#flgbTl5i§gr-5„ 

to 1 4 4] 02 gtc^-Tct^JCgg^^Jci 4{CiS(te. 

6 6 ii±^7 4 3 ^m\z UTffliJffi 6 7 40 
tlT*5t9. ^nSCDfflK6 6, 6 7{C:^^7 4 3CD4>;il^ 

Jc— »iri8:ttfc*2/yu ycfm^3 9 b^is^g^^tc^^ 

^^nxv^^. ;'C^T4 3i{BiJffi6 6r^(C(l. 
3<i:rt*A6 4;iit^{crBW$nTt^-S. rt*A6 4(Jfiil 
«6 eiZg^SnTl/^T, ^1-*A6 3{iA->::/iJ>i?'iu] 
«J3 9bl'lHiegft{C«^LTt.^^. :^AA6 3<»:l^* 

A6 4cr)tt:^r6j(D^[6]®«:^ADiT*o. ;:c9;?jAS« 

*>v:/U>iri!Dtt3 9 b^r^'-Dt-r-SStW'g-r^fei; 
-r >'I'«*a6 8*iffi|gLT*->yj>i^[H]ai3 9 bJCjfA 50 



'^'^^ 4#W¥iO-240l03 

to 1 4 5] 0 2 7{C^-rJ;^lcn*A6 3©^1.^^^ 
*@:;^[6]IC7-A6 3 a*i^{te>n> C(DT-A6 3a 
©$fe^<h. gBHSP**3 5©3t,^S3 5 a*^&, MffigC^^S 
5*Ha6fc4*^T02 7 (Ci3t^Tfe^i6T:)^'vi6]oT#^ 
^y3^<D^mW>^3 5(DmWLm<D^ii\tKl!im<D^<D^ 
M?rfcf>6 5aT. 'J 6 5 O— ^(Ci^-g- LT 

U >i7 6 5 0te^tte>6 5 bT7-A6 3 a© 

0 [0 1 4 6] 02 8tt02 7^*;^fS];i^f,^fc0T* 

A6 3#ti0^co©gf-^r). >yifbaJ3 7 a 

SCXHgB3 9 a1}m^^^T±^T 4 3(Dmmtl*imyt 

^\'-7-L7^mwi^m.'^m(7)^m\z$>:b. -5-lt> ibk 

3 5 ^gg < t e> 6 5 a 3 5 a * ^'-C^t'IBlli 

LT±#L. 'J>i7 6 5 $^LT7-A6 3 a*i§|^± 

\i^nntii^G3f)mt^v. ^i-aa6 3 ti^^Ae 4 1 

<^^|6]*AM*ijl»,LT;^^7 4 3 t^^^ti^ H 7 A 7 ck 
Omtl^:^f^^^W}-r^, ^<Dn. ±^74 3*J^;!7A 
) 6 3{3}f$nT. jBiJSe 7<i:±4^7 4 3<i:Ora{mo# 

f3;r:rJ:-5lc:;^7-;/7''J>i'tH]gP3 9 alMjv-f^} >i/& 
g|5 3 7 a*^f,SfnT, *i/:/U>i^*t)|?|^$n:/D-|r7. 

to 14 7] mizmm^U3 5^mc^t. mmmi3 

5 tV>i; 6 5 ^^^LT\.^^^> 6 5ait^A3 5 a 

-A6 3a*flLTtf. ^1-:^7A 6 3*iiS»{rl5ieL. 

6 8{Xff$n€.;i<i:{C<J;0. 0 2 9 e.^^^7 4 3 
fTL,T0 2 8«firfitcsj^i^^^3^4 s^jtp^x^g 8 C9 
fegJC-fe-;/ h$n;*;<;/yiJ>^IHja5 3 9 a*i*-y7'U> 

©ct-5;5:«^KSri-l. :itlCJ;0, ^D-feX*- K ij .y 

^c:<tlCj;oT^*A6 3*ijS»t::l5ieL;*:^74 3*t0 
2 9*^^,&fTLT, tly:/0>'ifm^3 9 httl'^/Zf'J 
>^fiflll3 7©^ii)*t^/ioTA->y>J>^ag|5 3 7 a 
i*-yyU>i/'IHia5 3 9 a*tia^*5fj:<Tfc«i^05ck^ 

to 1 4 8] *lligrojgS|T«yD-bX;(!7 
-h<)y ->-B l 4 (r^flft-r^lSlCW, MHSC 

«3 5^W*5r-r*. ^LT. C03SIBm^3 ScDMifltc 
«»)LT, tl-y^U>ifm^3 9 aAi7ii^:^(^ (^^ j 

mm^i^ 1 4 tc^iiJISTSI^fctt, yn-trXA- h U 
Bi:^g*#:i 4®;i;-y7''J>i^ (3 7 a, 3 9 a) fj 



(23) 
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3 7 a ceases 9 a7iUN-:?A^oT3S<«i*^-&t):/iA^o 

[0 14 9] :;^i:{CfflifS:^-yyj >y^©(D0S^8i5T«>S lO 
flgC3 7 a<i:IHIgi5 3 9 a roj^<^(Cr5ViTiJiB^-r^, 

[0 15 0] fj:*5, ^S*'(*:i 4{CiS:Jt;t:^J-;/7'U 
DDIS 3 9 btt, tfiaibfcct-5{Cit:^|^tC«^|)ipIggT* 

re) fCi^l/j^tgJCSS*^! 4{C^^$nTVi^. /j:t5 
^*X-^-XS{CiattTfc-5:<f'f KSe** 1 6 R, 16L 
[0 15 1] IP*.. T'n-feT.*— >y>'BS:S«*#: 

1 4\z^m-r^ti^v—->ifPt=i^i 3<D&^:^\timi^ 
#j(cBif9#itfe7^>>^2 9\zm^vrzP]nsm-^'X ki 

3aL (El 6, 07, EI9#Sg) (D^^tmm^i^ 1 4 

(D^mmtf)mi6h (Ei9#re) {cA^3ii^TKra/^E< 
«-&bT{agSije)$n, ^^t^]^^A7{zm^vrz^m 
^7 7 nA^^:^a-^ 4\zmw]ti=^&m-r^=^7 mm 
-ft-T) tot^fSo ^?t^h*^A7(Dg^:^r^- 
Sfiij (Kftfid) i7v--yifwi^i 3\zmnrzF]^ 

m-n-l h* 1 3 a R7ii^M*#: 1 4 {C^tt;tf4B9is&?t 1 30 

6 dJC^^^n?). 

[0 15 2] iWRfg}g:tf-< H 1 3 a RtS^SH*^ 1 4 

7 a tnafSS 9 bCD|HlteW't*t[^SS0 2. OOmme^ 
rttc^t^^n, *-;/7''J>^yiK^jigf'*5tt^Ml(7)iS 

[0 15 3] ^LT, ^mmt3 5*tifli;6n.sc<ti3 

J;oT, :^J>yr'J>;yiHIg53 9 a^^TK^JC^KjbTaSB 
3 7a(CA0jitJ (ia2 8#Bg) . 
[0 15 4] :;*:iiT, JKffiiffl'J (:^J!y t^U >i^» JiiJc© 40 

^'^\z&.m^ibRnmWi^mifif3.-^n^. 

[0155] 5fe-r. 1 4 (nWM'E—S' 6 1 *^|h] 

3 7;^r^G (01 109^EPd<J:R*f*[6]) ic^ffiiL. ;^ 

:;''u>i^oBP3 7 atiaaps 9 ao^^m^&^tz^.^ 

(*llifi<7)}g^Tfii£bSP3 7 a i:|H]g5 3 9 aTi^BSlEH^ 
JgT^^;ti6|-. 12 0° S{CM#<Dfi:tSAt^^) 
^TJi^'&b, gB*#:l 4 7!>^^,7'D-fe7.*- -;/->-B 
tr[H]e:^*^e^$ti-5 (0 2 9 lC7KT*^Sl7i^&E12 8 tc 

n^r^miifs.^) . 50 



[0 15 6] Cl®*";/^'; >i'^-&l'(Sb, t}Vy^)> 
if{hU3 7 atim^3 9 a\ZXK)'iht5ii^\i. iS5#C0BS 

9 a(7)»fB7&^BSiEH^^J^07^:*t;^-y7'U >i/(fbgC3 7 a 

[0 15 7] *i4is^jT{i, s*$n^^ai;nHijttd^ 

£igP=;ft?g©rt»RS©TKffl$:(i> 8. Ommt 
V, Ztl^<t>8. 5mni[HlSPH^il^WF«g^ng^<f) 9. 

CO 1 5 8] -;^^PB^®/jN$Vi— mco;^;-y7'U>i7'*Sf 

[0 15 9] ^CT^HSfi^sJTti. ^F^O. 5mmJC*t 
LXm-^\zm<tztb\Z'^-'m^m^^m<i> 1. OmmSrJtJt 
-r*fcJ6(c, mltenM^^OttSifiSgS 8<^)?§fcBai£mII3 
;^3->-/'J >i^i£lgB3 7 aO§?mS<t D;^^< Ifigdb 
g53 8 aOrtgp{r^ltf>n;t3Ui±®^S5:cD5§ejg<;i;^ 
-I" H 1 3 a R4{C<tOIHI*ft3 9 a<DnSgP*;tf-f K-TS 
Zt\z^K)aS^3 7 tlHJttS 9 a©^r>>:/'J>i7'K-&M 

m^3§S^^^^k$-&^ (M 2 ©I^^Kf^ffl) . 
[0 16 0] -tUT. ia#JgfiS;^lC;tf>;/:/'J>i^i£bgC3 
7 a^tDflgPS 9 a\ZXO^^/vfzikmi-Ctl y^U y^wm 

3 9hf)m^-r^t. i3yy>j>^m^3 9 a<DfHmii 

flges 7 a©BSiEE:^IJgtt©3,^©^^<!:*ia^bTK 

yj >^CagC3 9 a©f^®<ti£igP3 7 aOm^tf)^^^ 
<aS-r^ck'5{C. >^yi£btt3 7 75«[a*il3 9 b 

CD 'C> i -gcT ^ <!: -5 tcPP# Ic^SiT-l) . 

[0 16 1] iii±<Di.vtmmz^o. ^r-iS'6 iroiE 

14Pttc«:^;>y:7'U >yi£btft3 7RZ^m$A3 9 bd^ailiW 

tcp^::*«fT*3ti^. m^^\^^i^7 \zmmi]f)^ 

&t)^:iHZ^K):fu±7.tl—h') •y'yB\ZMUi]f>^^ 
Sn, c:o(H]e::^fcJ;O37'D-lr7.:^-h'J>y>'B0i7U 
-->if##:l 3(0±®tC^tt^nAc«fiJa^g|5l 3 j 

(0 4. 05. 06. 07. 030 mm) timmmesim: 

B*#:l 4IC@88^tlAc@IS:gE*^2 5 (0 9. 01 0. 

03o#sg) ^(D^mtj^msf). mmmis.mm^i^ 1 4 

[0 16 2] (*ffl«)gB£B#) 
yZfO yif&^3 7 a <i:[HIgC3 9 a <t:CDi|^g:&|iiHC«fii 

Ffl<&Ktt^n*oT. tiv:f^)y'^m±(D^m.ti^mw,\z 

[0 16 3] ^E*;, *5l]6S<^^SiT«:^-;/yu >^/dbgP 



[0 16 4] SJ:, y^J >^ih^iz\Hi^?:itm-r^ 
n-t;:^*- h U .;, v?B{c:* >;/ t^'J >Cfa^^m^. J: 0 
[0 16 5] m3 3\t:^m:»-( 1 SRti^'J-- 

3 ©*lBiM(D-gB*^-r@T*S. S 3 5 ti:^^!!;!/^ K 
SB^^l 3 R t— #:tc:jgjEi£U;tlttS3 8CDIROf^ttg5097 

[0 16 6] 8^-^LLfz:^m:fS< Kg|5*J 1 3 

R (3 8) ^M^e^lZynVfz^l l<Di7 V——>'^i^i$: 
1 3'^©?i0#ft. hft^nfc^^^K^A 

[0 16 7] :^m:ff-f KgP^Jl 3R(D^m\Ziim3 3, 
03 4{C^-r.i:5{-R1§Jg;^-1' K i 3 a Rif^i^T/hit 
3 8 f*:l3^ttSnTlJSo CWttS 3 8 « 

m^ma-i K 3 8 a R®tt:;&rn] ^.r^isccDH 

tea5*f 1 3 a R 3 TRfejgTafeStt^ 3 8 CDSffigpico/j: 30 
*SoTt.»^. ^bT«lS3 8 tRfgfJ^;*;^' H 1 3 aR© 
^U-->i^fii#:i 3{S!lt©ra(3tti7 ij-zi>y##:i 
3<D[^g|5{Bijck»3^TRJ^O«3 8 a R 4*tJg£i!c$nTV^ 

So 

[0 16 8] i"J-->>^^^l 3coffi!lM{:«03 3, 
S3 5t3^t-J;pJC^RfiS}^©ttSU#7ti 3 h*i^Ct 

^nsB 1 3 h 1 \tm^m^n i 3 h oissj; o t 

7©«gJ;0*);*:^t,i, ifc, •J>i7??till3 7 « 

«1§ 3 8 lt«^-r«.<Z)T«l§5f#A 1 3 h tttPB^I^TJi* 40 
t^TtiS. 4^'J-->i^##:i 3C0ffiiJffi(c-^*:(cjgfiEL 
Tt8;ttfc{(l:fi^ii)fcf>i 3h2\t-fJ^ HS5«i 3R097 
:7>->*l 3 aR iic^(c8c^rsj;^{c;^coTt.^-5. r 
tUtck-pT, ^--^ h{k$nfcai3t#:K^A7^$ft:;^f6] 

(fi^:^f6j) ij— ->/f;R!r^ 1 3^^ 

3R<&i7«J-->/;'^^l 3's^0#CtSISI':&ffl!l^'f 
KSB^tl 3R(^^U-->>y;^^i 3'^(Dm%'&:mf)^iE 

[0 16 9] ^-2/h{b$n;tiS7fc«^h-7A7^i7«J- 50 



,#95^10-240103 

->ifi^Wl3^M'0m^^\Z\t. m3 3\Z7r^t^'D\z 
®7t<i^K7A7^S^;^(6]tC3^X:)^l^{:^lftL, K^A 
=^^T7 b^i^U-->iffii#:i 3rtlc*S<tplcLT;57 
•;/7''J >^dblfi&3 7^:!>:RgPl 3 h 1 SriligSli-TttS 

mn-Ki 3h\zmx-r^. co^^tsi nc^-rsfflD 

Kl 3 a Li— #:© K^A«7 a ^•i? 'J-- >if;^ 
3©ffl!l)Sl 3 k^MiiLT. KK^AfUl? a^^« 
^7 7n{caj-&L, c:cD;^f'f K 1 3 a L©77>i?2 9 
^JfiiLT/h^ai; 1 3d$^>J-->if^#:i stC^aC 
0 iA;^, -<^)^-f K 1 3 aL<&^^"J-:^>^y#^i 3 
^L-T^Ttfl: H ^A 7 O— ^fflH^SJ^-T-S. 
[0 17 0] ^^:(C*ffl>M< Kgp;f^i 3R<!:-^^(D$|S§3 
8 0^1.^*«i^^{^7X 1 3 h IC^A-rS t^JcHlg 3 8 
®f^^^;^;.;/-/ij >^£,|ft3 7{;:^^l^^ i'iJ-->^ 
1 3 C0fegftj6lf> 1 3 h 2 $;&#J;!/-r HgP*^ 1 3 
R©7 5>>;i 3 aR 1 OT^CJcffiJjiig,*, K75>i^l 
3 a R 1 $rifaLT/jN*ii; 1 3 a R 2 Sr^ 'J — ->:y:Ki 

1 3\zt^\:,ii^^^m-)}-i HSBwi 3 R*^'j-->i>' 

##:i 3{C@^-r-5. 
) [0 17 1] cn{CJ:oT, ®3t**fK^A7*iiE{ga^ 

A 7 S:S^:&|Sj{C^LT3^^;5^[6]jSi^-^ ij — - >^##: 
1 3»C^0fsfttSAcJ6, ^^#:H^A7*S^^(&i(c-^ 
•3 < D ^^.Z^mtifs. < . i!/ ij - - > 1 3 
r^o^fe*/h$<-??^s, -©fc«)ii«ij^jslS^S*#:i 

4t)/h$<T#S. ^LT, &m(DPimm:fJ'f h- l 3 a 
L tt±#;5:7 5>iJ2 9 i7 U — - > if^^ i 3»cS^ 
SSL. ^0:75>>;2 9i-#:©h-^Att7 a^r^'U 
-->i^#^^l 3(C«{Cg^^bTt.iSt^{-;&ffi!|(DP3jS 
m:fJ'i h* 1 3 a R«g5^^^ K^A 7 ^^Wt^^^ 3 8 
(tl^'L^T— ^TfeO. ^(Dm^3 8^i/ u—->iri^i^ 
1 3©fft§?{#7^:i 3h{cK-&bT*SfcJ?), g53t^*:H 

:7 A 7 it^zmmi^ 2 ©jsinte^i^ir^ bTiE«fca3?-r 
^•toizmm-v^^, 

[0172] ^ LTSffllI<DRfSJ^:^f-f H 1 3 a L ft±m 
n<Dy^yV2 9SiXc:(D7 5>->*2 9{r5^KL;t 
Att 7 a *^-^^©^M«€>fci!6. h' ^l^^ 7 a 
iE«T*D, iiB*«ttdifR]±-r -5. ^LTRfSiJ^^-f K 
1 3 aLfiyp-bXA-hU •y>'BS:< OilLiiilfeJgfig 
S«*#l 4lc^flfiLTt>affi-r5;i<i:;&t;S:l,^. 

XSr§B{C?{SCi:*tl?#S, :^m<DPimm:fJ'i H 1 3 
aLtt«ftS3 8ck0t);«cg<i:LT. tt§3 8tR^?g;tf 
h*l 3 aR€:RSgC«l 3 aR3T^^L, R«Jg^ 
-r H 1 3 aR«7 7>i^l 3 aR 1 i^'&LT^SCD 

T\ nmmiJ^ h 1 3 aR. «i§3 8ttsi.w'«^. m 

HH^ns. ^LT, :tm?]Wim-»^ K 1 3 a Rfi^ST 



[0173] EI36. 37 \t:^mii-( HSP** 1 3 R t- 

[0 17 4] Ett!f#tC^>t#;H7A7<D|ftS3 8 

[0 17 5) 0 3 6tc:^-rJ:p<c:«bSS5f*7ti 3h(Dn 

^m<Dm\z\tm:fj\^izuzfi 3 h sstWl. c:©uy 1 

3 h 3cDi1-^(iPi^cD— gfi:?^ioTVi?>. *«sjJci5l^T 
R<DPimmi 1 3 a R 3 ^mz.Ty^>i^ 1 3 a R 1 (C 10 

W<t^(CUAc«^tt, «lS^f+gi51 3h*^:kngl5l 3h 
1 T^*iB^©fca?), ^^F]g|5l 3 h 1 *i|flc:pi:-r^0^ 

[0 17 6] *yt±tBtR-COB«)T, 03 4tC^^-rJ: 
■StC'jyi 3 h 3 (D9\-m\zmi&<Dibiy^7fi7. 1 3 h 4^l§ 

[0 17 7] C:coJ<33^3l^X 1 3 h 4ttfifeJg^S©f^^{C 
^JAtf^1-^RS« I T4:jS9Si, 1 3 hCO 20 

f^SSBtcraSSO. 0 linmJE/.rt(ceS$nTl/^^o 

[0 17 8] H^AWS3 8Wi7U-->t/^#:l 3^^ 
®Sl#»?f{C«i? U-::i>;5'#^ 1 3<Dm.nf: 1 3 h 

^AIA3 BWrt/fffll 3 aR5;^^mItB^^U-n>i7'fii#: 
1 3fflllCOj6):^7}^X 1 3 h 4 ^i^^VT&'^-^tl^tclsbiK 
RgPl 3h iroBB#lCj;S$ftgffi5i:TB#CDS-rn^te± 

[0 17 91 (i"J-n>i/#'($: 
>i/Wt^ 1 3 9 *jfl^jiAyfc:K»«i^^ 1 2 ts 

H 7 A 7 *ffl^5^Ji^fe* H ^ 1 3 tmm^^ 9 

[0 18 0] C©.t5;^j:K^A«!=#:i 3i^^##:l 2 
Oi^^ilSj^c^Sg'trSl 2. SI 3, EI3 2*#SiLT 

[0181] m^^Mmmmi$.&m^w i 4 tc^flji pitg 

^A7t. B9IB«^^*^7t{*JH^A7irj^fi£$n;t^ 
^<£3^*fer2.^c*<D;^lfe^©9<l:. HlIfBS^^g; 9 

mr^mmpt'i^ 1 2 tfiiEm^^K@57t#: h^a 7 ^ 

3^J$-r^F^Afi!=#:i 3t, B^F8Bh:^-lR^figC^W-r'5 
bi—Pt^i^i it. miB^^^e 9 cDS^:^r6]c7)-iffifiiJ 
tftfiSqgffliJTSoT, HulB31«^I§:9 J;0*)±;^®mItB^ 



*^fBfi^l 0-2401 03 

(lilS^«HtIIBK7A##:l 3 i:Sjg-r^/£^li'f;Ptfta2 
2 at. HtJfB;^^¥IJ9CDS^:^|S]©-!SffliJ<i:fl6S«{IiJ(7) 
mlSBS»##:i 2gI5^J-lCmIIBm«f#©9cDfi^:&[6]t35 

9) i. m-CDS^ttJgP (fe<Sa®7-AgBl 
9) <h. mrlB^-0?§mgPtC (;&ffliJcD7'-AgI5l 9) 
^tte>n/c^-(7)^P (*{|iJ«7X2 0) t, mIgSS-(D 
?§ffigP (fefflij07-Agi5l 9) iCiSttbtxAcm-OMn 

(£#J©7^:2 0) t. mIffBH7A^#: 1 3®:1^:^[^— 
miT^-^T. HulB«^^¥*S7t#:K^A7 J;Ofc±;^ 
©MSSK^A^i^l 3gl5^^(C^lte.n;t. BiIfB»-05? 
mas (*ffliJ(DT-AgPl 9) t9^^-r^ll-O0^^gB 

(;&(||JcoiH]gC2 1) t. miiBH^A^^i 3<Dg?^;^iS] 
«M«T«ioT. WE«^^*^7t#:h'7A7ctOfc 
±;5<73BtlSBF^A#^^ l 3gei^(C|Stt?.nfc. HtllBm- 

os^msc (feisjcDT-Agpi 9) t»^-r^^-o«^ 

(£fflacD[H]a52 1) t, mIIBM-©^^gC (;&«iJ«IH] 

ge2 1) {c^tt^nfc^HcoMP (*ffiij®iai 2ir^-r 

?tl 3e) t, miS^lI^^^gS (&m(DW&2 1) IC 
^t-t&nfc^EgcoBBP (feffiiJCOEIl 2lCS^-r7tl 3 e) 
BtlBBK^Afit^l 3 tS»#{^l 2 tSr)g^-r^yc: 

tf)\z. mtif^-cDmmm (*{iy(D7-Agpi 9) tmiB 

(*fiiJ»[agC2 1) i:^fiS^L;t<^^T. 
Hfil3ll-<^)MP (^ffi'JcDTN: 2 0 ) tSHOPBP 

7^:1 3 e) t^ma-r^m— ©miiSP^^ (;&(i'j©igi 2 

lC^-ri^-&gE« 2 2 ) i. mIIBh*^Afii«:i 3 tS^fii 

7-Aa5i 9) twfB^-o^^as (fcfiijwDasB 2 d 

tmm<Dmn (^£©j(D?t 1 3 e ) t^Mffl-r^Mziow 
iisetf (^m(Dmi 2\z^-tf^^mi2 2) t> ?:wr 

[0 18 2] C:ro<l;e«7S«fi!clC:fel-t-5^^«i#:l 2i: H 
7Afii^*:l 3<DmiL:^mW^<Dti5 0-^$>^. MmWi^ 

1 2tF^A##:i 3<DB3l3^-0?§mgf (;&ffliJOT- 
Agei 9) tHlIIB^-C0^-&SI5 (:feffl'JcDIHIg|52 1) t* 
^^•r^^-<D^-&Xg<!iHlJIBm:i©S?mg|5 (fcffldOT 
-Agi5 1 9 ) tmtif^-<D%^^ (£ffliJ(^n3gC 2 1),!: 
$re^^-r-5^-©«^iaiHiIIBK^A#i*l 3 
fii^*:i 2 tS:^^-r^fci6l::. MIBm-WS^iBgC CfefiiJ 
©7-Agi5l 9) tmlfB^-oO^^gP (*ffliJ©IHlgC2 

1) t^^^L/i^^^T. WtB^-® §§mg|5 7 

-AStig) izmmnfz^-omn (*fflijco;A:2 0) 
BuSBH-O^-^gS (*{||J®[H]SP 2 1) (ciSlt^tlfc 

mncDgflp (*iBij©7^: 1 3 e ) tizm-(DMmmi 

ffl'JWi^^gCW 2 2 ) ^ffa$-t±^m-CDMaiSi:. M 

mwi^ 1 2 tsiiaB K7A«i^^j 1 3 t^m'^^^rzt()\z. 

WIB^^WS^mSB (£ffliJ«7-Agi5l 9) tgtllBM-O 

fi^^gf te(Bij©(H]Bi5 2 1) t^m-^Ltz^m-c. mmm 

-Oy^th^ (iE#JW7-Agei 9) izm:l-f 'bnrcf^—(D 



(26) 
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MP (£{i!!lcD7t2 0) ii. miB^-OD^^as CfefiiJODH 
-©MiilS.!:. -CmmV^^ 1 2 <h 1 3 \t- 

i^<Dti- h 'J yi?it^nrzzfa±x:f]- h 'J •y->-B tfji 
-5, 

10 18 3) ±JficDJ:p{-^«#{*:i 2iH7Afii^*l 

^^Tmm^f^ 1 3 t 1 3 ^5l#8i-r/intT* 10 

[0 18 4] B5gE(C*3t,iT, ^#^S9«^|^D-7 9 

t>ti. (1) m^^Mm^iin^]^^^.? tmma-^9 

ciim^W-n^ZL. (2) m^^*«3t#:K^A7 0^ 
Ht'tttoT^ISD-5 9c<£#i!,L. (3) aifeD-^ 

9 c»#i!,Jc#oTSIIi##:i 2*ilHli&L. (4) mm 
«t#l 2 0|5l»tCJ:oTH5B3^-, ^-CD^thgC (i^fiij 20 
<DT-A^1 9) /&i**Byl2S-, ^z:cr)^^-&gl5 mm 
CDD3gB2 1) (5) gJsB^- ^-(DS^tbgp 

(Mfflij®T-/.gi5i 9) Ammm~. m-oi^-^^ m 
m(ocD^2i) t^^m^r^. J:v\zr^t. m^i^ 

-AgPl 9^IHIgC2 l^mm-V^^tztb. 7-Ag|5l 9 
^#^1 2<D7'-AgPl 9\zm.mz-A2 0<t H^A#^ 

1 3co[HigB2 i<Dmm\zmmzf:i 3 e<^^-B-^,ci* 30 

^BI'-r-5J:p{rT-AgPl 9t0ilgl52 \ <nm^^^tb 
[0 18 5] ±mzii\,^xmz^^fzJ:'5\Zh±-Wi^ 

[0 18 6] :L(DJ:v\zmmW=^l 2th-5A##:i 3 
tr^^L^c^ltfi^- lg-©5mja50Bgo (7v:2 0) 

m-^^U2 2) ^ajiT#SJ:5l'S«-Scf ^J:^ 40 

[0 1 8 7] ^3 2fc^-rj;'5IC, Z-AgPl 9«5fe« 
1 9 afi7t2 0i&tfi,i;;..i--^^pg5U^^^l^-^jj^, g^ggg 

1 OlS 2 1 a {i7^: 1 3 e€r*'ilvt-r-5R?!llJg*LTV» 
■5, T-AgPl 9$fe)^l 9 aWRMcOit^gtS. IH]g52 1 
OlS«R?ffigP2 1 a©i|iSJ;0=b^5-r*MC/jN$Vi, C<D 

t>-rA^izfh$\,^mmit, [agP2 io/g2 i atcT-Asc 

1 9<D$fe^ 1 9 aS:?5frSTfclSlt, iia^gP«2 2.^K 
^A#{!tc (^^•J-->i/#^^) 1 3©?>:i 3 ei^JfiiL 
T7-Agi5l 9cb/»:2 0{CjSgB*tS^O^n;ti^^gB<xf 50 



2 2*t§SICjfAT#-5SST*0, ^^ge«2 2*tjf 
A^n^t. 7-AS61 9C05fe^l 9 a t[H]gC2 1051S 
2 1 arBllc«RM}giI^ra^g*i-C#, T-ASPl 9«IS 
•&gp«2 2lCct0lHlfieaElC3fejt$n-5fc«-ea5-5= 

g tt^^gs*^ 2 2 <D^^x\tf^ 2 0 (omm. o^mj:. 

[0 18 8] S3 2 tC:^-r«fc ^ iCil^fii^iJ 1 2tH^A 
^^1 3 <h«7-Ag5l 9<D7^:2 O*i«>l0):RL 1 XitR 
L 2 fcb<tt#lSHRL 1 . R L 2 ©rBl<04>li};^(D<Pin*i 
^-iSV^T^aSTTJi^ff^^n^. CO^, IHIgB2 1 05±gC9 
F«9ffi2 0 a«EEffi3^;KJ^a2 2 a *i:;^^tc»^LTJEE 

B^fCiE^n-f ;Utf^a2 2 a©^^##:i 2 -scj^if^ggt 
^|p]-r-5±^»lHIgP2 1 <D±gO|^ffi2 0 a tCDffijgtfl 

iL'^±-VS.t^Zi^ Mita.2 2 acD±m<Dm^mt±m\^ 

m2 0 a0mm§^2 0 a 1 (cSL. l 2 <!: 

2 2 a««^gg2 0 a 1 fCi^<«fej^gB2 0 a 2 (C^-T 
«>. '05ffag:3'f;i/«^a2 2 a ttf*a;ffig52 0 a 2i:(i 

[0 18 9] C:<?)c}:'5IC«fi£LT*'i>ita6. l 
2<t K^A#**fl SSrffliT-Sl^fC, JE*Sn'r;P«fe2 

2 a$:#(3siji^ffisiLTjfA-r-5ij;>^*i;^<. mmizm 

iLX^ti^Wimzx^—^ziag i tmyti^]f^A7i!)i 

[0190] tm. ±m(Dm.mR l i itm^'t^ k^a 7 

[0 19 1] HIS 1 tC^-Tct^tr. iiajEEffi^-fMS^a 
2 2 a«^«#^^l 2l3ffij#^nT^^-5, 03 1 fJ^IS 
#^fl 2 07-AgEl 9 0«*^i5coyn-fex*-hU 

2±(r«±:^-s|6]oT(il3«^gi5l 2 t*t^(tTafe2.o 
:i®«?3<SJ$gp 1 2 t «1g*ffl!Uc'>< t t>jEifgU'r;i.« 
^2 2 aC0*#SP(^^*iffA$nSR<i}JgCD«ta@3tgC 
I2k,t. -WH^gPl 2 kcti9 3®SLJEflg=i-f;u«*a 
2 2 att>^&i^'f'*TjfilT^:<f'f Kgpi 2 n$«;iTl'i 
^, ±IB(^feH3tgi5 1 2 k(D^^\tm'hm.l£m^^M1[ 

i2 2 2 aommmo 1 m£i±!ii'Wv$>^iii. :iti&.±2 

[0 19 2] mi 2\Z7f:-rj:o\Z K^A##:l 3 CD^g 
1 3 st^l-gl 3 s roF«ggC#JtcFB^^i5liT{tW0gl 3 
t ^miiXZ(DmiB^2 1 

[0 19 3] 01 2lC^$n^IHgB2 1 C!)fi^;^i6]C5rt 

*E«H^A^T7 h^m^B£mLtzmtmcm<D:^m<D 

MS? 2 1 €:«fiE-r^ng 1 3 s ttt^M 1 3 t <7)*ff6jg 



gB2 1 IC#A$n?)^##*Jsi 2(OT-Agl5l 9tifi^ 
L JSi^ -r ^ J: -5 «r o T I i ^ . 
[0 19 4] iJfoT, 2<!:;^'J-^>^«i#^ 

1 3wfi#:^rnio{a:®'&-a-A^iE5Stcff*5n-5. UhhU 

1 2 t^^U--><^fii#l 3<Dl^^J^tCJ:-5g#;^|oI^ 

IH1S52 1 t;iCD[HlgP2 1 {rfficA-r^T-AgPl 9 

(r H b iSffi^ L T t > S OTITIS ;^ (C J; ^Jg ir J; 0 , 

CO 1 9 5] :;^fc, ®7t^lJh-^A 

[0 19 6] :i<Dmm(DmmitmW)m\zii^^Tmytw\^ 

[ 0 1 9 7 ] El 1 1 iC^-r J; P tC^?t# h* 7 A 7 {i H 7 
A^7 d(DS^:5r6]tCtJViT, ^»{aiJi«SMffliJ<^»-« 
\Z]^'yAy'y>'J3 4t)mxm^^nx^^^, CCOH^ 
A^^^v'S 4»i7iJ-->;y:Rt#:l SfcH^^tlfcK 30 

[0 19 8] ^fc. K7A<g7 d®tei«ffliJJCtKA@^§ 

nx^^-s H7A7 7>i?3 eotf'L-Tt^tiJO, 

tC^lftefiEicSSttrogt^l 1 9At«AbTli^. CO 
««ttgi5*tl 1 9«^B©W^«T$>*o ^LT-eo- 
:&^«K^A7^>i?3 6 W(^#J^M3 6 c JCST^J: 
^ISttJtT-7>S 1 1 8{CfKAbT*^LJ6 1 1 9 alCJ: 
•3B5t^nT^i^. ;i(D7-XS 1 1 8fiSffiSC«C?^ei 40 
1 8 a^WL. dO^ISl 1 8 a«5fejffl*i-^-^^K)fiiJS: 
|6]t,^TViT K^AfS7 d<Drtffi7 d 1 tC^^'jT < V^iiAy 
Tti^. T-zSi i 8{i^ilSiTa&-3T, #14:^ 
^#LTVi-5. ^CTBdaBSmtteC^f 1 19«, mlfBT 
1 8<^#i4:f3(rJ;oT-^wS^*rfi]lci^fl)@ffi 

[0 19 9] gI4 ltt04 0{c43^t^7'-X»,■^^£^£:^ 

[.xmm'S:yn-rmmmmx$>K>. 042(^7-7.^11 
8<Dmmmx$>^, 1 1 8}iEi4 2 ic^-tj;-? 

{I-Sti^rfctJRffi^^TR^IlIgC^J-tCTt 1 1 8h^W-'i7\Z 50 



*#M^10-240I03 
^(tTVi*. ^LTCKDjSl 1 8 bWOf^Sl 18 a* 

h*7A75>-:^3 6®i*ifl!i)Sffi3 6 c \zmmLrzyyf-x 

$,-pT. CWy7t^3 6 dlrT— XSl 1 8(r^ltfc7^1 
18d*«a^ALT, 7-XSl 1 8® K^A77>>^3 
6{t*frsI5Il9lt!!6<hfj:oTVi-5. $fc. §5g 1 1 8 a 
t*^b«e)l 1 9 aO/ii*O7^<hCDraiC«0ft#?t 1 1 8 

-fr. diL86 1 1 9 a#jfiT7-7.« 1 1 SA^miyU^^ 

[0 2 0 0] S/c^«ttgC«l 1 9CDft!}:^;a©7-Xg 
,*;i 1 9b«. :^yy')>ifib^3 7 (D9cmzminz& 
8153 7 a«ffi®3 7 a 1 fe*fiiJ(CS>^o COT— 7. 

1 1 9 b^idiSCSffi 1 7 a 1 0; D =fo||ffli)tC{4ffiLT 
l-^^ d <»: fC J; 0 , :/D-feX*- h 'J ->'B *S®*#: 1 

4's«jKi-r^fs. ii^zf. mm^^i 4-fy^i^^*)^Lfz 

9 b*iffia$ns. 

[0 2 0 1] ±a!«J;^(C^i:oTti-5;tJ6. 
119 b$:J1.ffilI*'>f,tt:;&r^'\Jfr<i:. y— XSl l 8H 
?5gl 1 8 aTM«*3ti#f^n>t«^Tft'*g5*« K5A 
®7 dl^-^rfiJ^^-pT^^^, 7-71^*1 1 9 b«|[b;^F«il 

[0 2 0 2] 04 3fCS"v-rj;-5«C, 7-7g.^. 1 1 9 b 
«ifigS3 7a (*<>yj>;yfl*S3 7) WtftilStl^tt^ 

[0 2 0 3] 01 1 IC^T J; P \Z. 1 4 tCia^t 

i^ntztlv-f^)y^mn3 9 bc75"f-C>tCfS*#:T— 7S 
*gP«l 2 3*i^Affl^$tlT>.^*o **lJT-7jg,^gC 
« 1 2 3 W— ;5^5^tt. 7'P-fe7;*7- h'J -^v^BfClSt-t^ 

nfc7-7gE^i 1 9 h hmm^mti-^WT- 7.1^1^1 
2 3 b-efe-i.. <t&:ars^©jfi!js^^ 1 2 3 a(i^s 

1 4{C^tt?.nytftSffi!W#J«6 7 tt/jN^ai; 1 1 6 
T@^$nfc««*al 1 7©5fe^gBl'JES$tlTl/»So' 
*^7-7«.^l 2 3 bttIH]g53 9 a(Dl£S3 9 a 1 J; 
Dt>??mLTt5 0. ^'^^m.^m-W,ii\^X$>^. JilB« 
«*ai 1 7«««i±o*rST*0, «*a9«, 75^>u 

7. iSW^K, '<U'J':7A. W^«^Tf^e.nTV^-2>. 

[0 2 041 ±fB5»mttse** 1 1 9 \tmx\tm'nm^ x 

7-7.ii^M,m^ 1 2 3 <»: LT«JS«ttgP« 1 1 9 

jg^fctt. mmt^^i 2 3 at4»^«itom.^;*^e.j^» 

[0 2 0 5] g®*#:i 4»r7'D-b7*— K'J •;/>?BSr 
g«Lfc«^T-^f^#A^Mfflai5W3 5*fflJ6^<!:, 
*#:{cStt;t;^-y7''J >i'IH]tt3 9 bJidbSBS 7 a{;:[6i 
d^oT^lftLT|H]gP3 9 aAiiaaPS 7 aJteU-S-T^. S 
Ac«, ;*J-v7'U >i^[H]tt3 9 b<73IHIteiiSj6IClHIgB3 9 a 
A^figP 3 7a (CfR'^f ^. ^ LT. g^SB^® 3 7 a 1 i: 



>^B(r^tt^nfc7-^s,^ 119b tmm*^ i 4 ic 

iJtte.nfcT-x»,^l 2 3 b*t^«-r-5„ Mtc;^J>;/^ 
>'l'«fe6 8 (02 8#Sg) (Diii2tl-C7-y^mi 1 809 

tf*a:^j{-feiLT;tj-yyu>^IHl«&3 9 b, 7-;^S,?^gC 
*Jl 2 3«ltfjtb. *';/yU>i/|H]gC3 9 aCDiSffiS 9 
a 1 toss 3 7 aWSSSCS 7 a l;&^SM-r-5. 
yf*J>ifmm3 9 b^Htlitfcflt^JSiftia^i 2 3 a® 

^»ic*fbT, fitful 1 7 mii^ijT'^^Tmmi^^ 1 

12 3a fCJESiitieTS, 

[0 2 0 6] -tL.T;^J-yyu>i^ia«l3 9 bTjime^iS 
J6^<!:. *2/:7''J >^riH]tt3 9 b«B{rjt^;*t^®fe$nT 
cases 9 afidbSPS 7 a^§|#jitr;^(n]'\Ji 
:iniCckc.T, ifigC)SSP3 7 a i teg 
m^ma 9 a 10S««5«||i;S:i9, ^^Ltc^y^'J 
yifU'ttfi^. ^:«*!y:/'J >^IHi63 9 boDiafei 
^C$^7-X^*ge^^ 1 2 3*tI5jfeL. JSiftS^ 1 2 

3att«tf^ai 1 7 izmm-t^. ^'nmwmmtm<. 

[0 2 0 7] LtziA-DT. m%wv^j^7\zm^r^m 
^wsr, ^mspwi 1 9, 7-xft,^gi5«i 2 3. mtii 

1 1 7S:Sjg$-B-T. fiij«6 7 tcaK^if C 
[0 2 0 8] $/iPgiBgl5*J3 5^M< *«;/yj>i7* 
113^3 9 b«flgS3 7 a*i^,«n-5;^|6]'v#i!,b. 5fe 
T. asps 7 a(DS«aB3 7 a 1 t|H]g|53 9 aCD;£®3 9 
alimtl^^ ^ViT^mgPt^l 1 9*t7-Xffil 1 8 

i^B{CStte.nfc7-;^S^l 1 9 b*^g®*#:i 4fC 
IStt?.n;t7-Xj*^Sl 2 3 b{'iit¥L, ^(DmrntEY 30 
-X»,^119b. 1 2 3 b«58tn^. ;i(iD:^3->7''J> 
i^iafft3 9 bCD^iii^tC. T-X«,stigl5« 1 2 St&^JS 
Iftfig^l 2 3 a^^*-li-/pe.^3i-r-5. ^LT^ am 3 
7 3*^60335 3 9 a*tiiV^TK-&*i<»*insc:<ttCJ; 

[0 2 0 9] mmvrznmmiizfD±7.:f]-h'jyi^B 

fCdbSBS 7 aSr#-r-5;tf-v:5^U>i^iaift3 7 ^■^l^. g 
a*^ 1 4 {CfetigP 3 7a fCK^ pIt|75:IH]gP 3 9 a ^13 
(tfe;*7-yyj>yiH]tt3 9 b*ffi^bfcfc(DT*-5. 40 

izmm-r^mt&mi-i. z.n^mtzLT. 044. si4 

5, 04 6{C*-rj;3tC*-7yj>i?'ifbtt3 7(Di^®3 

7 b©>t'.c^{cIHlsc3 7 c^^tt. mmmti-y-y^jy^^ 

3 9b (=btt^lHlgBtti^«Eb;kVi(0T:^7<yyu >d^(HItfi 

[0 2 10] ±^cDIHIgI5 3 7 c {ittil^»r®*«BSH^^J^ 
«iai;n>i;n:Ta&0, dbSPS 9 c «feDnfc#ftttTa5 

c«OgP3 9 c J;0;*;#<. dbgi53 9 c^tpggCS 7 ctr 50 



,t#MS|Z 10-240 103 
«KAU;tlS. diges 9 cro#il^*i^^(H]gp3 7 c Ort 
[0211] ^- LTifbSB 39c (O^m 3 9 c 1 t^-^Dlc 

tt. mm^i^i 4m(D7-xm.^i 2 3 bA^tavTa 

0, DnSBS 7 c(DJK®3 7 c 1 lZtf:fa±Xtl~ h U •;/ 
vBffiiJ7-X«^l 1 9 b*taai,xVi-5o T-X^,^ 

119b. 123 biim4 4iZ7^-t^oiz^^mmmu 

119, 7-7.S4gl5«l 2 3<Di^mzmfrzh(D-V$> 

-^ote<Ditt^fi. S4 o~04 3^irr3ViTUi 

[0 2 12] (ti-yy>j>'^^mii7-x(Dmm) ±ai 
:foyy'j>if^m\t, mm^Am(Di5unrz:r^<Dm^t 
^^■^■t^mM^^m-r^iicntz^M^nam (mm) 

7A7Sr|ft:^[6]'v^Ii,{giJj{,i5|^iity„ -e-CT^^^rh*^ 
A 7 SfcfiT'D-fex*- h 'J ->'B(Dg^5^|6](Dfi:gSr 

[0 2 1 3] -;&7'-7.^.^Sl 1 9 b. 12 3b*JES 

-t^izit, tiyy^u>i/mm3 9h (Mmm:)jyzfny 
[0 2 14] ^oiJivrjitiyfij>'^^^tVT\t. a 

g|53 7aSr^Att («sj;^tfBSiEH^itt) C*??® (i^Ctl 

■ri^^^-r^^o\zLT%^\,K v^-r-stii-Df^fflfs 

*U2,*sit;^«^i;;^ti, 7-xS^ii9 
b. 1 2 3 b?r]EgpJt6T*^o itltCMLTia 
4 5(c^-rj:'5fC. mmii-r^(Dm^.^Kmz\.tz%<D\Z 
ii^^T. IHIg?3 7 c^^iii#:ftfg («sJA«lllSH:^Jg) 
Mm.t£:K. ifbgP3 9 c^^:^tt (^JA«BSH^tt) C9?5 

b7-;?.g,#a 19 b, 12 3 b*ff»pl(g-ca&s. 
[0 2 15] ±i^-r«, ^nti''tly-f*}>^^^(BmM 

^M*-»l 4{C^-rsyp-feX;^3- >>>?B©^«B?f 
nmm. :7'a-k7.;t7-h'J.y>'B{Cpl^-r-5^7t#:K^A 
7CD5J0#tt:^{Cj;oTtt, l^-©SS*^^l 4{C?*U 

[0 2 16] fip-^, ^S*#:i 4/iiiWffi^^|JgC0*ai;n 
;t?t$r^-r-5G3SS3 9 a^li^TV^-St-r^. 
n-tX;<j- h U >y->-B*t^B*#: 1 4 (C^^LTS^;^|6] 

1 4 «i7- S >J -^S«SU<75g^;^(^0r)M-fiWICtfta 
Sg«*^*Sg^ $ tlAc cfc p ^C«^T. H 7 A 7 * <J 

-->i/^#:i 3lC*tLTtt:^|S](c^i!iL;iViJ;-5fclj 
•5f^(tyS:«-&) , *-vyj>i^d!jtt3 7 5fei^ro[fbgB3 7 
a«tHIgi5 3 9 a{C»^-r^*ttW^^ft{cJ;f,CtfcpI 



(29) 

[0 2 17] ^a*#:i 4*ttaUnfc^^ttcD|§e (tfi 
HC) t:^-r^m^iZ. faiix^-Y-'J yi^BmiZZO:) 

[0 2 18] ^fC. ^)t#:K^A7Sri7iJ-zi>:i/fi!:«: 

Tlft^f -5 . 0 4 7 tC^-r J: ^ , h* ^ A 7 «P 

SaSP{C{iK7iN7 7>>'3 4. 3 6*^@^$nTi5»5> 

V:^Ayy>i^3 6\z\t^m^<r)tiy:/V >ifam3 7 lO 

&l/i£IigB3 7 a*iiS:lte>nTli'5, ^LT. COTi£hltt3 
7(Drtg5{r(i, ^t*<DM^att2 4(D)^gP2 4 a;&^ttS3 

•5. KiiW2 4«;R*ffiljC9K^A37^>>'3 4tC 

fclfiieifilCtK^UTt/^^. H^A^7 d t«iltt2 4 
^mm-f^T-7.mi l 8*iH^A7^>>'3 4tr@« 
^nxvi-s, Sfc. ^'J-::i>>/fii{*:i3(::@^$ti3^ 

j*$nfcttS3 8^^tiyyo>ifa$Ai 7^me,^tt\z 

XJtbTV^*. saw 2 4 <7)SW^¥fl'Jl^ge 2 

4 b^i? U-— >;5'##:i 3«P]jlS}g:*f'r K 1 3 a Ltr 20 

#:K7A7«i^'J-->i^##:l SlC^^Sn^. 
T«j1W2 4<DiSgSB2 4 a<D5tS^«i^SLTagB3 7 a 
Otf'U^WltLTl^^, -?-ClT;iromffl$ft 2 4(D$fejS;it 
1 9 btT^CoT. ^ffi*#:i 4{C^^t^,n 

rz7-7.^M. 12 3b trnm-f^o 

[0 2 19] ;t;-yyu >ifaS^3 7 aiIH]gC3 9 a*i» 

ms 7«[5ier^, ^UT;*7!yyj>^^dbtt3 7RZf:z 
nt—i^<D\iyAy9>i^3 6\t. #±LTti^MjlW 30 

2 4±TlHlte-rS. ^bTh*^A:7^>>J3 6«, 
A7 7>>'3 6 i— #:Wi^K5Afe7 d. H5A77> 
i7 3 4 t*IClHlte-r^. Sfc, H^A75>>'3 4ttW 
a«62 4±TlHieL. 1 1 9 b, 1 2 3 b(S 

[0 2 2 0] ntiS. T-;^Sl 1 8«— j^dtK^A^7 
dtCJISL, <tS^*^«iitt2 4CD^1'^(rffij^L.TVi-S)® 
^^<*:K^A7<^lHlfelrJ;0> T-7.« 1 1 8 tM 

[0 2 2 1] :^\Z. m(D^^^\iyJ^^Wm^\Ztil-f^ 40 

-5. ig3l£#:K7A7»MSggei:t4K^A7^>->-3 6, 

3 4*i@^$nTt50. H7A:75>>;3 etctiWi^^ 

m^c^A'^/yj >yi£b«i3 7Rc;agC3 7 a*i-#:;cis 

gP»Cfi®t**c7)»ait62 6 0SSSC2 6 aAi^&SS 8 
A'-^>;^y-r^«i:'5(cffiA«^^*aTVi^. Sfe, Mil 
$S2 6«S5t*fi'J©H5A-7v>v?3 4 {r feffi-g-LTl-i 

S3 8*i;*j-:/yu>ydbtt3 7 <£r|pieefttc3^^LXl/^ 50 



4#W¥I0-240103 

■5. $f,lr«-a^2 6©S*l<^^ffill^Se2 6 b€r57lJ- 
->i7'fii^^l 3lC|gtt^cRfSJ^;^1' h* 1 3 aLrtfcKA 

0, ^Ttfr K7A7fii"J-::i>i^##:l 3iC3tJt$n 

-So 

[0 2 2 2] 7-7.ffi 1 1 8 fiaai* 2 6 Rt/C h* 

7A^7 d»C^>*5IST< l/>iitr=kplcLT@:£$nT 
(H7Aig7 di:<Viiit;S5El'OtiT}i4 1 . S 
4 2#ra, «a^2 6fr< V^iAt!'?:ieiCOV^T«l^fil© 

[0 2 2 3] ^7fe#:H^A^}#;Kfi£{C*5tt^MlC 
7-7.t^«(Dte©||;^WJgffi^EI4 9^#HgLTgiB^f 
•5. ^7t#:K^A7(Dp!S{C{J. H7A77>v'34. 

dbgP3 7 a*<ixAcSffltt2 7*^, H^A7^>>=3 
4. 3 6W-:^tC£EA^»CcfcO@^^nTli^. *fc, 
Mffi|ft2 7 ©i^aScTDlfigttgB 2 7 a«i7 ij-->i/fii#: 

1 3tC3£Jt$nfcttS3 8tC[H]feefitCfK^bTlri^, 

^^iz. mm^2 7<Dm^2 7 ci,ti^^j-->'ifi^^i 

3(CBS3t^^n^tt§2 8(riHlfeiffilCtK^LTV» 

3ic^jtsn«., 

[0 2 2 4] ±^(C*5V>T. mmm2 7 t K7AfS7 d 
^5»a:^-ti-^<k-5(r. *^»ffl«i2 7, K5AlS7d»c 
<t,iiXty5§e (04 1, EI4 2#Bl, *a*ft2 7tC<Vi 
^ti^m^ K^AjS7 dtr<UiAtf§i?St|5l«lTa&S) 
^«;^fclftaffl07-X«l 1 8$<ix.Tt^^. «aift 

2 7«^*Jifc«^lttt^JJ&T'*^. 

[0 2 2 5] &^3 7 ai^S*ft 1 4 iriStt ^tlfclH] 
gB3 9 a*iK-&-r^<t, ifbgBi^ffi3 7 a 1 (7-XS,^ 
119b) 7!»^*#:7-X^,^ 1 2 3 iJE^-T-S. 

[0 2 2 6] f^. ±aiL-/c^BJtC*5ViT, m^3 9 a, 

fiP*.. 7^: (?l^) otai;ti;&isi«7toAn*^e.*Jci^i*i 
■:^T^7o[)I5le:fy[S)i:J^::^lS](c^^l;ix^-^?fT < ;&f6iT* 

-5. 

[0 2 2 7] SfcTt (??S) CDfei;n«tt, fftlS:^^ 1 
minlCjt^LTlH]e:^(fi]-C 1 • ~ 1 5° cotiJO-&ViTfe 

[0 2 2 8] *IISfi®JgSlT«. 7t©SI$«^4mmT 
a&oT, *U3 0° taunxii^. 

[0 2 2 9] f^, nijmmmm-citiiyz^o yifm^tv 



[0 2 3 0] tly^iJ>if(Dm'0'^mzi:0. T-xm 
[0 2 3 1] 050 RUm 5 1 tt7-7.S|;»C0ffi®|^Jg 

[0 2 3 2] &m^^i 4\zmifititcT-xmAmi 

1 2 3«:^5/yu >i^IHlffl3 9 b<D^J.C^^i0^<JfSb 
[0 2 3 3] ^fcL. ms 1 {c:te05j|ig«S|S:^-r. 

. [0 2 3 4] mm-^a^i 4izm»6tifzT-xm,^m^ 

i- 2 Sittlyf^J >'^mm3 9 hizm^^tlTl.^^. ^ 2 
^'^^ T-7.mM.mil 2 3©M«^. gft*#:i 4 05 
#JS6 7{CH^$nfcyj>;/7''J>^G3<ft3 Qb-^^^f 

•stt^i 1 &L<Dm\z\^. mti^u^Mti^i 1 77ji#ti5j 
7 ^:7'-7.^,^gp^^ 1 2 3*tif»;-rs. :i<Dmm(Dmm 

[0 2 3 5] ±^7-;^©^||i?fi(DJgSg«, K^A75 

>v7 3 ecD'f'-Dtcy-T.^.^s 1 1 9 b^mi-ffz, m^. 

Y^l^-y^>i?Z ^oyW^t.nm^iL\ZT~7mM \ 1 3( 

9b$:^ttfc. 1 9fS^<-rc<hdtT# 

■5. IP%. H^A7 5>-:^3 6«4',il^gp^ittI||^:LTg 
@*^OT-XS.^gP«l 2 3 t^ftfe^-frS. -^LTK 

LT«^X.(f. ij-if^yy^^-^ ^^^^ RZS^m^ 40 

[0 2 3 6] 052 \zm<Dmm(Dmm^7^-r. 

[0 2 3 7] *^Sg(DJ^gi«, *';'yj>i^ggfp 
i.75>5?3 6) ?r2e5)cJgb;t=t)CDT*-5, fiP^, * 
*iS(0?gJ|(c*5(,iT«. OgB3 7 aS(:^dbgi53 7 a 

^^ViJ-yti^'i hm) T^Jp-r-So 1^3. 3 6e 



^•^"^ iKFM¥40-240103 

afeSe^>3 6 dR0:dbgB3 7 a^iijg^-ltT. 

[0 2 3 8] ms 3\ttlyf'J>i/ih^(Dmo:>mm(Dm 
dbtftS 7ro^Mlc. db*S3 7 t|^l4^±jc3^ 
^tt3 7 a 5 ^|g(t-5. -eLTC©S:J$a&3 7 a 5*^6 
7-A3 7 a 4*Silt«{-?5aj$-|i-T-e<^5fe^|::iy5:y.^ 
SSBS 7 a 3*^lt/ct,<0Ta&S, ^LT, a^^^^^^gC 
3 7 a 3 TiiGDSe 3 9a ©f^ffi tgtt L-Tig^ UT. ffii!; 
10 ;^weg*ifT*3ns. ^^LT. ^mmS 7 a 5©5fe^(c 
1 1 9 b^Sm^-ti-^. 
[0 2 3 9] 05 4«, 05 3(::^Lfc7'-A3 7 a 4 

^HAstcL/tfccDT*^. ^mm<Dmmizin,^Th. 

CittS 7 t|^«)^±(c7-XS.^l 1 9b^iH®U;^c. 
[0 2 4 0] {yD-feX*-h'J-;/i7<DT-XCDteOD|| 

m\zmm-r^, 

[0 2 4 1] 5fe-r, gg2^#:i 4fliJ{:-S)ViTie^S. 0 

:o 5 5ic^-r<k5(c, gM**i 4icsS:(te.nitT-xs 

.^.gP#12 3{S. 05Ot|^fig(c, tlyytj>i/mm3 
9 b©tf'C.>$rig<}fiiUT*5D. *IiI4E-C&^. 
T. "tO^WimmiiiZl 1 7t;!)^LS?)l 1 7aJrj;t>T 
@^$nTli-5. SM*#:i 4{|iJO9f|fiC9fi|^{J04 4i 

[0 2 4 2] 2f:«:7-Xtt,^l 2 3 btt. GflggS 9 a© 
Jfi®3 9 a 1 ctOfeg^aiLTfeO, W^Ml^^^^iil. 
TfeS. ±IBSfffel 1 7 0 . 

[0 2 4 3] ^agc^^ 1 1 9 itm^imwm. X5^> u 

1 2 3 tbTfi^SSB^^ 1 1 9i:|g#SS:ffitiSC:i:*t 
T#S7&i, T-X^*g|5«l 2 3 t«mS5«l 1 9C5*J 

[0 2 4 4] 05 5{C^t-J;p{X, iS5t#:F5A7«h' 

^ Afs 7 d <Dmmmit\tRMm\z k ^ a7 ^ > 3 4 

fKAS^^nxVi^, ^l-TC:«K7A7^>i?3 4fJ 
^^U-:z>iy##:i 3JCH^$nfcH5A«l7 aJcHte 

\zm^^fi\.^rztf). ^ntLTii^mizm^-rntmiio)'^ 

[0 2 4 5] ^7t^K^A7 0H^A^7 dODSftfiiJJc 
«K^A7v>v'3 60«^gi53 6 d*s«Ab, 05 6 
a iCTTsTck ^ ICK^gU 3 6 d (-^ItfeDagK 3 6 f JCIbJ*^ 

o T h* A ® 7 d © )^ ^ Ti^ L j6 K »C J; o T H 7 A « 7 
dt H9A7^>>?3 6Sr@^LT*-5,, K^A75> 
'2^3 6\Zit:t}yr<J >i/dbU3 7 afflAi^Rj§fjg©?t3 
4 a. -®7t3 4 a*^e,g:ggT-t)^T«ggL^c;A:3 4 
b. -c^*BSLfc5t3 4 b*^5,^L<ffiSL^cs6iT^7t 



3 4c tZ>ibri^'i''L-^3 4*i^tt?>nT^i-5. 

[0 2 4 6] fKii)fia('a^^n^ch*5A7^>-:^3 6(75 

«1 1 9*iffiAlCj:0fKALXVi-5). ^(D^llSCWl 1 
9 3 4 b IC/JN^SB 1 1 9d*tEA$n, ^fz. ±^ 
gPl 1 9 c«?t3 4 atC^fL. RgFflSrJ^-pTiK^-r^© 
f*«#tt-efe-S). i^. /hggPl 1 9 di^fih*^A7 7> 
>?3 eortfiiji^® 3 6 c {C^-r^<t-5Ktt;5:T-X«l 
1 8»rfficALT@^$nTt/i-5o dWT-Xffil 1 8« 
^gi5lC?^ei I 8 a^mV. l S atJ^t^S*^* 10 

^*jfiiJSrIfi]tiTl.iT h'^Af§7 dCOf^® 7 d 1 iZWtlT 

[0 2 4 7] 05 6 atS05 5tC*3tt-S>7— 

1 8 <0IEMBlT£&-5, 1 1 8 «I2I 5 7 tC^T i 

^f::Rffi4^Titg^t)7t^(agffliJon?iIgS^i-tr«i i 8 b 
*¥ff('An> 1 8 brBl<D??ei l S a«|gft 

©J'M^oTSrttbit^tjffll 1 8 a 1 $rWbTVi-5o 
T. 5feSS 1 1 8 a 1 liUJj^©3?g^ 2 -^W 3L©?5g 
d^K^AfS? dCOI^ffi? d 1 ^C<l■ii^^^T^i-5. 3 20 

6 d« K^A77>-:^3 eortWiS® 3 6 c IzmBl^Tc 
^^/l^TSoT, 1 8/&tmAL7-X«l 1 8 
©H5A77>->'3 6tC^!f-r'5lil0ihJ6Ta&^. 

7}^ 3 6 d CD5fei^«, ^^iJLTtSgbTh'^A^^^v 
3 6<»:T-XK1 1 8*t@:t$nTVi«>. teSb/cyj}^ 
3 6 dfST-X^,^ 1 1 9 ^mi^miZ K^A7^>>'3 
67!)^e)7— X«l 1 8 ^^gm^iV^ct-^iCbTI/^-So 
(0 2 4 8] 1 9(DM;&SaOT-XiS^ 1 

19b«, *-v:7'U >^^i£htt3 7«5ti^{c:^tt/itnia5 3 

7 a 1 =fcO fciSti/tfirfilcabSc dOT-Xia^lig 30 
bT&ifiSCS^® 1 7 a l.tDfejil'iTVi^Ciil'.kO. ^ 
o-tx;^;— h'J':/->*B*g«*^i:l 4'v«JJJ10l^> 

4*^e®0^1-bfc7'D-fe7.:^7- H U •yv'Bc^ 

to 2 4 91 04 3 tC^fJ;^ ('7-7.^^1 1 9 b« 
diai5 3 7 arosa®3 7 a 1 OW-il^^ i:*5-5*a:;&[6]tc^*3 

[0 2 5 0] :k\Z. 7-X«l 1 8 <»: K5A:7^>>?3 
6CD|^{R!|^ffl3 6 c#J(7)J^^t©M«{'-DliTai'^-5. 
^5 & a\Z7p-r^o\Z, H7A7^>v3 6©rt{BiJ>Sffi 40 
3 6ci-ti, ilg:&itu:«3 6 gT^t^ttTdSS. :i<Dm 

3 6 g«7-7.«l 1 8 0?^ei 1 8 atfiiS^^'-iScb 
TiiO. 5§® 1 1 8 a(DSfttU/t$fe« 1 1 8 a iT&iH^ 
Afli7 dwrt® 7 d 1 tc< Viiitr(7)SrWtf;^tViJ;3tr;i 
oTt»S. 7— XSl 1 8«?§Sl 1 8 a2:^l^TR« 
::cDRffiCDiSg«K7AfB7 dOrtSctO t 
t>-r75MC/h$t.i7&^. 1 8 a«c:wR«cfco^l-::5^ 

??mbT<.i^, »ma5^;ri i 9f)mx-r^7-xmi i 

8C04''L^CD7t 1 1 8 d«, 0 5 9 tC^T-i: -5 tCHf^^r L 
Tt^^. ^LT, H^f (D&;&^*S4<*|(D*tfBligil 1 8 d 50 



1#M¥10-240103 

1 \tm5 8 i;:7K-rctr)»c:siEl!)ffl!l^rfi]c>T^fei3tttf 

nxi/i^. fid. 3(7)jt^[6]iitl 1 8d ir8lC0Sf||{i7-X 
^,^119 «/h@^ 1 1 9 d cDittSct D tj/h^ ^\ 
[0 2 5 1] 'AiZT-XWil 1 18a, y^f- 

3 6 hO^AT^Tv 118c. 7-Xffi.^jl:4?)7t 1 1 8 
dco{4gM^{rt3l^Tai'<^o §:?ei 1 8a. ^^/l^fflj^ 
1 1 8 cfi*-^7-7.Sl 1 8(^4''D^ji-5«l-1'. n± 

t5 t^T* ^ c CD /C^A^ 6 ^ b v^ai^tc^tt nx 
[0 2 5 2] m< tuit^^LTHo. ^m-^\tdt)m 

3 0m-C$)h, ^bT7-;^S.sSjh»7X 1 ISdta^itl^] 
ig^l 1 8d 1 ;i^*i®DtciS3Sb7-X« 1 1 8 <Z)4>'l>5:ii 
-§>^A±lCfeO. 7-XSl 1 8©4''L-7!)^^)?:^|6l#l 1 

[0 2 5 3] dCT. H^A:75>i/3 6<oy7l^ 3 6 h 
IC7-Xffi I 1 8 (Di$^jf^mn 118c €rftcAbT. 7- 
7.® 1 1 8 i£- H^A7^>v'3 6(DfH&mm3 6 c (Cg^ 

bTi5^7}^3 6 d^-mmLTm^^^mmLTms e a\z 
7T:-r^'^\z'=^nmtLTikm-r^. :i::-c^mi^^-r^ 

tzniZjiK) \i9Ayy>'J3 6 t7— ;^fil 1 8ttH 

^t$n-&. -^-bx. mm^^i i 9^1115 e a\zm-rji 

0^^EnY::5[6]tC|BloTF5A:75>->'3 ecocfj 
>L^A3 4{Z#A-r?). i-r. K7A7^>v?3 6<D/hS 
cOTt 3 4 b izmmm^ 1 1 9 1 1 9 d f}^l£X-^ 

n-5= ^bT^fC. ^Sa5*tl 19<D/jN^gei 1 9d*^ 
7-7.^1 1 8cDrf>.D®7-XiS,^±J6A 1 1 8 d IC. 

1 1 8 d 1 ^ff btetfKA-r^o StC. h-^Ay' 

7 >->* 3 6 cDtt^'C^7^: 3 4 (Dmmzmn^^ 1 1 9 <D::^:S 
351 1 9 c A^t^bT. ^Sge$* 1 1 9(D H^A77>>' 
3 6(r?^-t«>W;&fS)©fi:M*^«^^o ^bT7-XS,#. 
1 1 9 b«, ;^^v7'U >i^3§SC3 7 aco^ffiS 7 a 1 ck 
0 fcE?f^coS?$fctt'*^'C,^7^:3 4rt-viH.i^c&Mi7^d:^. 
[0 2 5 4] :i(D^o\ztiy:fvyif^&tLX. 

A7^>->*3 6. 7 — X«l 1 8. 1 1 9?raL 

-•V Kfkf^. ^bX. H^A7^>S^3 6©ffic-&gP3 

6 d t H7Aji5 7 d<&K-g-b. K7Afe7 dSSSB^ 
A75>>?3 6<D[H]a53 6 f '^ffiJ^^^sXA^ bJ6K tC J; 0 
^^-r-S. i^, 05 6 atC^bfc:^J-y7''J >^gBSC« 
M«0^. 05 6b, 5 6clr^-r. 

[0 2 5 5] C(Dmm(Dmm\Ziot,^^tl-h'J^y':^7- 
7.^,^ 119b t*«:7-Xg,^ 1 2 3 bOg^(i;^^(7) 
i:430Xa&-5, 05 5co4^MIC*3t,iX*-f^^74 3*^^ 
ti)$n-5t, ^5t^^H7A7 75iIi]e-rS. ^bX. 

A^77 b^wrsF^A75>-:^3 6«. mmmt 1 

19 (7-7.JS,^.l 1 9 b) t^lClHiet-^. H^A^ 

7 7 b«li-rffi^7T*^fcs6. 05 5t*Jt.iX. d;i^ 

rS]'^»it:'3i&§(t^. X. Wzm^fzJioiz. tiy^'J 
>ifa^3 7 a iiti-y:^>J >ifB^3 9 a(isi.^»c^;& 

[^'v^l^^Vi, tly:f'J>^'m^3 9 a(DI^m3 9 a 1 
tt)yZ^<J>ifdh^3 7 a©a®3 7 a 1 (iBEjf-T-S. 



(0 2 5 6] ±mLtz^oiZ, m\ti2 1 1 7iitT-xm 

2 3^^^la;^T:/D-bx*-^.J>;,->'B®7- 
xs,^ 1 1 9 t:m:^mz^wd ts.M:^f^\ztf?j£r^ 

[0 2 5 7] T-xaAgPW 1 2 3 1 l 7 (-@ 

^Snxte^^al 1 7 (Oltiztl-Cy-xmAi 1 9(cjf 
ffi^nxii-S. ^^T, ^SSBWl 1 9©7-xsil 
1 9 b i 7-XS,.Sgi5# 1 2 3 OS,^ 12 3b HiE^ 

[0 2 5 8] :/D-lrX;<7-hU5,i;B$eM*jjivi 4*^ 
SSfO^ri^fi, tl yZf'J>ifmm3 9 h\t:k=¥Y 4 3 

7''J>i^iatt3 9 bC0^iicDi!&a6(C*5l.iT«, 7-xm 
2 3fSffi«^ai 1 7 0«fe;^lcj;t):/D-b7.:^ 
-h<J'yz^B<D7-xm.^.l 1 9 b 
LT;?7>;/^U>/^IH]«,3 9 h(Dmmmiii2l 1 7 (eg 
Lfc^fi, ^ .v:^U>i7'iuj(tli3 9 bcD^jH:j;0> m\i 

■B-^tlS. 'tLT7~7.mj^.m^ 1 2 3fS^3Ib, T- 
1 9bt*#:T-X^.^l 2 3b«iin. y- 

as 3 7 a;6^e:^7->y"J>i7'[H]gS3 9 aiim:^\^lzmii- 30 
SIC, ^S:3 8(Dtiy/>)>ifa^3 7 a^^Om 

^TR©J^©t^is^53 s a*^6tti;^i6](ciinfc&fi{'^T 
-^ficaTi^ih-r^. :z(D^vizw}mt. e^^«ii2 7 

03*113 9 h(Dmmmm\zjicnion^. 

[0 2 5 9] ±l30J;^(c;<7yyiJ>yH*!i3 9 b*i^ 

^{'WfflgPIJS 5^gflj6^i;i!7.yyU>>/ng|t63 5 btt 
7-XS^g^5^^ 1 2 35:tie;^TWitL, A-y^iJ>^IH] 40 
gE3 9 a*;^-;/7''J >^i£bgB3 7 a{r«^r-2.„ -^-LT 
;^-i':/'J>^m3 9 a*t*.;/yiJ>^caJ3 7 a^cD 
m-^^mtb^t, *#:T-XgAl 2 3 b*t^-h.J-y 
->*7->^^.^^( 1 1 9 btgt-S. ^bT7-;^S,,Sg|J;t^ 
1 2 3««tf*ai 1 7Tff^n;tttS8T. 1 1 

>i'[HI«l3 9 bOgSitlCcfciD. *yy'J>iy[H]gi53 9 a 
OisEa 9 a US;?7->y.J>^^dig|5 3 7 a©^®3 7 a 

1 izm-r^, 

[0 2 6 0] ±IB{r*3liT, ««gS^^l 1 9, 50 
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i^Mi 2 3\imzm^rz^m^^mi^<in^, t^^ z<d 
nm(r>j^mT'\i. mmmn i 9ic7-xsi i scD^t^ 
'L^<o7-xg*ii:«e)7v 1 1 8 d mmm 1 1 s d *t< 
iitjfca. 1 8<DMmt\.T\tmm^m i 

[0 2 6 1] C:<D^5S©J^®(Ci;n«. ^mgI5^=^ll9 
liK^A7^>->'3 6lC@S$nt$oT. «mge«l 1 
9fiT-xSl 1 8cD7-xa,^.itae)Al 1 8d(-^L 

7-Xjt.cSl 1 9(7)K5A7^>-:^3 6(D4i,i:^7\: 
3 4'\(^JEA^J?l!i<Tfc. i^mm^l 1 9(iK^A7^ 
>->'3 6:^ie,^*tt-5ii:Wil,^ fjij, KvA7^>->' 
3 6 OtJ^-L^T^ 3 4 IJ^mgP^ft 1 1 9 (DWcm^^^mz^ 
^n>^^r^tztb. Mm^l^l 1 90K7A77>-:!^3 

6 <^ws^\znt^^m»:tbi)^iEm\znf£t>n^, 

[0 2 6 2] 7-7:ffil 1 8ttK^A75>>?3 60[^ 
ffiiJ^SS 6 c fCSbTy#3 6 dJCj;0@^$nTVi 
T. m»ffi!l(C|SjoT«Vife^Sl 1 8a*tK5Aj^7d 

0 wrt®7d l^c<^^iA^T^i^, se^T. h^a7^> 

->*3 6 75iH5A©7 d75^e,S(tajt-Ci:€rB;^it-r-5.Ct 
$7t, K^A©7 d*iK^A:7^>>f3 6(C 
*fbT|5ie^^O;^tBt^$n^, ^LX, K7A®7d" 
^g|5*^K^A:7^>>;3 6«IHlgB3 6 f ('|6j*^oT*^ b 
56?,nTl.iS©T, K^A:7-7>->'3 6{aK^AW7d 
fC^*bT^@tCH^$n-5, 

[0 2 6 3] f^d, ^Wm^l 1 9<&K7A7^>->'3 6 
T-xm,^.^1f^ 1 2 3 ^^L^n-R\ZT&&,^Lxm3m 

^aaftjct-rs. ^UT, s«tai 1 7t7-x^^ 

gI5«©^^$-^,if 1 2 3 a t bT> ««*a 117 t7 - 

^^M,mii2 3^mW}^^i,^o\zVThiir,^, c:® 

;?J>;/y"J >yiHItt)3 9 b^J^iir-SI^JCZ- 
XS-^gJi^^ 1 2 3^'^m^^i,tz^. 06 Oir^Tct^ 
tc* >{fmn 3 9 b tMffta 1 1 7 r«^©ftg{c43 
t'^T7-7.^,^gp*J 1 2 3»C;^-;/yiJ>ifIHItti3 9 b*t 

'i^m^t^mzmr^^it 123c sr^it-s. 

[0 2 6 4] ±fB§*JS(DJgMTf4, 7-X^^mmi 
2 3S:7-XS^1 1 9 b'vr6j;6i^T#^-r.5^cJe){CS 
fS^ai 1 7<&ffltiTt.iS;5^ 0 6 Ifc.T^t-fflD, JESSn 
-f^Ptf^al 3 0^ffll,iTfcJ;t,^ *5SiSO?gJ8T«, 7. 

1 2 3 OSEIit 1 3 1 t<Dm\ZS. 
JS^-fMi^al 3 0SrlJ0#ttTti-5. 7—7. 
M^^l23\t.. ^-(MttAl3 0(OW^ij\z^r> 
T, ;<7-K"J->i;7-Xg,^l 1 9blCffJE-r^,, f^j. 

1 3 2 «^->-T*-r)T. H^ffldK 1 3 1 6 7 
fC^O^ttXt^^. 132 5. 02 6, E2 8StX0 

2 9lc«BEIiSz3-f;i.tfiai 3 o ^^ti/i^ig^si:^^^ 



[0 2 6 5] tamLrz^mmmm^i^ suffi^-arx 

HJfi^Sgfe, ^JA«, 011. El 5 5, EI6 0&U^S6 

[0 2 6 6] ei±iciji^bfc<hi5D. mmi-tzmmmm 

L S^gg $ n ^ T - X ^ ^ It d t 

Srlt-SCt^tBl^T^-S. 20 
[0 2 6 7] SfcC©7-X^.^tt^tt:^^*r-S.©T 

[0 2 6 8] ±ietr*jtt^5^<i:?§e$r*aun/tjgttfr 

[0 2 6 9] mIia7tSr/§^fiO*FfM(iD§H^|}gtt--5:i 
[0 2 7 0] Htia!Lfcllifi<DJg^T5^LytyD-tX*- 

[0 2 7 1] Sfc. a^^^JSTt^^tbXfi. mFia^Tt 

[0 2 7 2] *fc^^:^fei:L.Tfc, ^ftl<^ 2 ^^i-fig^ 
[0 2 7 3] *rc^«^SC0#|J5£t), mT&\.Tzmm(DW^ 
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3l57&^ e ffl i-^ e> nx t i •& ^ > > -7 — OH:)^^ H 

i^-tCi^mJE^rEntD-r ^ i <i: IC J; o X± i;;tIE*;5:fS 
ftCD-f ^>S:^7t<*:h*^AO«MlC^i!j$-&, ^K^A 
CD^S^— ^tC^tt-r^^fig^fflt^XfcSl'iC.hfi^^ 
X$)^. 
[0 2 7 4] 

[siis^] ^m<Dmm\zm%s.vrz, 

[0 2 7 5] 

[%B^cD^*] «±coi*50, *§^B^icj;n«, m^m 
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ABSTRACT 



A process cartridge detachably mouintable to a main assem- 
bly of an electrophotographic image forming apparatus, 
wherein the main assembly includes a motor, a main assem- 
bly side gear for receiving driving force from the motor, a 
hole defined by twisted surfaces, the hole being substantially 
coaxial with the gear, and a main assembly side grounding 
contact provided in the hole, the process cartridge includes 
an electrophotographic photosensitive drum; process 
mechanisms actable on the photosensitive drum; and a 
projection engageable with the twisted surfaces, the projec- 
tion being provided at a longitudinal end of the photosen- 
sitive drum, wherein when the main assembly side gear 
rotates with the hole and projection engaged with each other, 
rotational driving force is transmitted from the gear to the 
photosensitive dmm through engagement between the hole 
and the projection; and a cartridge side grounding contact 
electrically connected with the electrophotographic photo- 
sensitive drum for electrically grounding the electrophoto- 
graphic photosensitive drum when the process cartridge is 
moimted to the main assembly of the apparatus, the cartridge 
side grounding contact being provided on the projection so 
as to be electrically connectable with the main assembly side 
grounding contact. 

85 Claims, 48 Drawing Sheets 
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COUPLING PART, PHOTOSENSITIVE 
DRUM, PROCESS CARTRIDGE AND 
ELECTROPHOTOGRAPHIC IMAGE 
FORMING APPARATUS 

HELD OF THE INVENTION AND RELATED 
ART 

The present invention relates to a coupling part, a pho- 
tosensitive drum, a drive tran^ission part, a process car- 
tridge and an electrophotographic image forming apparatus. 

Here, the electrophotographic image forming apparatus 
forms an image on a recording material using an electro- 
photographic image formation process. Examples of the 
electrophotographic image forming apparatus include an 
electrophotographic copying machine, an electrophoto- 
graphic printer (laser beam printer, LED printer or the like), 
a facsioiile machine and a word processor or the like. 

The process cartridge contains integrally the electropho- 
tographic photosensitive member and charging means, 
developing means or cleaning means, and is detachably 
mountable relative to a main assembly of the image forming 
apparatus. It may integrally contain the electrophotographic 
photosensitive member and at least one of the charging 
means, the developing means and the cleaning means. As 
another example, it may contain the electrophotographic 
photosensitive member and at least the developing means. 

In an electrophotographic image forming apparatus using 
an electrophotographic image forming process, the process 
cartridge is used, which contains the electrophotographic 
photosensitive member and process means actable on said 
electrophotographic photosensitive member, and which is 
detachably moimtable as a unit to a main assembly of the 
image forming apparatus (process cartridge type). Wth this 
process cartridge type, maintenance of the apparatus can be 
carried out in effect by the user without depending on a 
serviceman. Therefore, the process cartridge type is now 
widely used in electrophotographic image forming appara- 
tuses. 

A driving system for a photosensitive member in a 
process cartridge type, is disclosed in U.S. Pat. Nos. 4,829, 
335 and 5,023,660. U.S. Pat. Nos. 4,591,258 and 4,839,690 
disclose grounding mechanism for a photosensitive member. 
These are effective. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
coupling means capable of grounding an electrophoto- 
graphic photosensitive member and also to provide a pho- 
tosensitive drum, a process cartridge, and an electrophoto- 
graphic image forming apparatus, which comprise such 
coupling means. 

Another object of the present invention is to provide a 
coupling means capable of grounding an electrophoto- 
graphic photosensitive member through the main assembly 
of an electrophotographic image forming apparatus in which 
the electrophotographic photosensitive member receives 
driving force through the coupling means, and also to 
provide a photosensitive drum, a process cartridge, and an 
electrophotographic image forming apparatus, which are 
compatible with such a coupling means. 

Another object of the present invention is to provide a 
coupling means capable of grounding an electrophoto- 
graphic photosensitive member without deteriorating the 
rotational accuracy of the electrophotographic photosensi- 
tive member, and also to provide a photosensitive drum, a 
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process cartridge, and an electrophotographic image form- 
ing apparatus, which are compatible with such a coupling 
means. 

Another object of the present invention is to provide a 
5 coupling means comprising a projection engageable with a 
twisted surface, said projection being provided at one of the 
longitudinal ends of a photosensitive drum, wherein when a 
gear on the main assembly side rotates, with a hole and the 
projection being engaged with each other, rotational driving 
10 force is transmitted from said gear to said photosensitive 
drum through engagement between said hole and said 
projection, and also to provide a photosensitive drum, a 
process cartridge, and an electrophotographic image form- 
ing apparatus, which are compatible with such a coupling 
15 means. 

Another object of the present invention is to provide a 
coupling means, the process cartridge side of which com- 
prises a projection provided with a ground contact which is 
electrically connected to the ground contact on the main 
^° assembly side to ground an electrophotographic photosen- 
sitive member, and also to provide a photosensitive drum, a 
process cartridge, and an electrophotographic image form- 
ing apparatus, which are compatible with such a coupling 
means. 

25 

Another object of the present invention is to provide a 
coupling means capable of grounding an electrophoto- 
graphic photosensitive drum, as well as transmitting driving 
force from the apparatus main assembly side to the process 
cartridge side, wherein the coupling means comprises the 
process cartridge side with a coupling recess and a ground 
contact, the ground contact being located in the coupling 
recess, and the apparatus main assembly side with a cou- 
pling projection and a ground contact, the ground contact 
being located on the coupling projection, and when a process 
cartridge is installed in the apparatus main assembly of an 
electrophotographic image forming apparatus, the coupling 
recess is engaged with the coupling projection, whereby the 
groimd contact on the process cartridge side is placed in 
contact with the ground contact on the apparatus main 
assembly side to ground the electrophotographic photosen- 
sitive drum, and also to provide a photosensitive drum, a 
process cartridge, and an electrophotographic image form- 
ing apparatus, which are compatible with such a coupling 
means. 

45 

These and other objects, features and advantages of the 
present invention will become more apparent upon a con- 
sideration of the following description of the preferred 
embodiments of the present invention, taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical section of an electrophotographic 
image forming apparatus. 

FIG. 2 is an external perspective view of the apparatus 
illustrated in FIG. 1. 

FIG. 3 is a cross-section of a process cartridge. 

FIG. 4 is an external perspective view of the process 
cartridge illustrated in FIG. 3, as seen from the top right 
gQ direction. 

FIG. 5 is the right-hand side view of the process cartridge 
illustrated in FIG. 3. 

FIG. 6 is the left-hand side view of the process cartridge 
illustrated in FIG. 3. 
65 FIG. 7 is an external perspective view of the process 
cartridge illustrated in FIG. 3, as seen from the top left 
direction. 
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FIG. 8 is an external perspective view of the bottom left 
side of the process cartridge illustrated in FIG. 3. 

FIG. 9 is an external perspective view of the process 
cartridge accommodating portion of the main assembly of 
the apparatus illustrated in FIG. 1. 

FIG. 10 is an external perspective view of the process 
cartridge accommodating portion of the main assembly of 
the apparatus illustrated in FIG. 1. 

FIG. 11 is a vertical section of a photosensitive drum and 
a driving mechanism for driving the photosensitive drum. 

FIG. 12 is a perspective view of a cleaning unit. 

FIG. 13 is a perspective view of an image developing unit. 

FIG. 14 is a partially exploded perspective view of an 
image developing unit. 

FIG. 15 is a partially exploded perspective view of a gear 
holding frame portion of the image developing chamber 
firame, and the gears which drive the image developing unit, 
depicting the back side of thereof. 

HG. 16 is a side view of the image developing unit 
inclusive of the toner chamber firame and the image devel- 
oping chamber frame, 

FIG. 17 is a plan view of the gear holding frame portion 
illustrated in FIG. 15. as seen from the inside of the image 
developing unit. 

FIG. 18 is a perspective view of an image developing 
roller bearing box. 

FIG. 19 is a perspective view of the image developing 
chamber frame. 

FIG. 20 is a perspective view of the toner chamber frame. 
FIG. 21 is a perspective view of the toner chamber frame. 
FIG. 22A is a vertical section of the toner sealing portion 
illustrated in FIG. 21. 

FIG. 22B is a detailed view thereof. 

FTG. 23 is a vertical section of the structure which 
supports the photosensitive drum charging roller. 

FIG. 24 is a schematic section of the driving system for 
the main assembly of the apparatus illustrated in FIG. 1. 

FIG. 25 is a perspective view of a coupling provided on 
the apparatus main assembly side, and a coupling provided 
on the process cartridge side. 

FIG. 26 is a perspective view of the coupling provided on 
the apparatus main assembly side, and the coupling provided 
on the process cartridge side. 

FIG. 27 is a section of the structure which hnks the lid of 
the ^paratus main assembly, and the coupling portion of the 
apparatus main assembly. 

FIG. 28 is a fit)nt view of the indented coupling shaft and 
the adjacencies thereof as seen while the process cartridge in 
the apparatus main assembly is driven. 
- FIG. 29 is a front view of the indented coupling shaft and 
its adjacencies as seen while the process cartridge in the 
apparatus main assembly is driven. 

FIG. 30A is a vertical view of the process cartridge in the 
apparatus main assembly and the adjacencies thereof, 
depicting the positional relationship among the electrical 
contacts as seen while the process cartridge is installed into, 
or removed from, the apparatus main assembly. 
FIG. 30B is a detailed view thereof. 



FIG. 31 is a side view of a compression type coil spring 
and its mount. 

FIG. 32 is a vertical section of the joint between the drum 
chamber frame and the image developing chamber frame. 



FIG. 33 is a perspective view of the longitudinal end 
portion of the process cartridge, depicting how the photo- 
sensitive drum is mounted in the cleaning chamber frame. 
FIG. 34 is a vertical section of the drum bearing portion. 
FIG. 35 is a side view of the drum bearing portion, 
depicting the contour thereof. 

FIG- 36 is an exploded section of the drum bearing 
portion is one of the embodiments of the present invention, 
FIG. 37 is an exploded schematic view of the drum 
bearing portion. 

FIG. 38 is a plan view of the process cartridge, depicting 
the relationship among the various thrusts generated in the 
cartridge, in terms of direction and magnitude. 

FIG. 39 is a perspective view of the opening and its 
adjacencies of the toner chamber frame, in one of the 
embodiments of the present invention. 

FIG. 49(a) is a cross section of a projection and a recess, 
and FIG. 49(6) depicts the state of engagement between the 
projection and the recess. 

FIG. 41 is a lengthwise section of the ground contact on 
the photosensitive drum side. 

FIG. 42 is a frontal elevation of a grounding plate. 
FIG. 43 is a perspective view of the coupling means with 
grounding contacts. 

FIG. 44 is a lengthwise section of a photosensitive drum 
and the adjacencies thereof, depicting the structure which is 
capable of grounding a photosensitive member, as well as 
supporting it. 

FIG. 45 is a perspective view of the coupling means with 
ground contacts. 

FIG. 46 is a lengthwise section of the ground contact on 
the photosensitive drum side. 

FIG. 47 is a lengthwise section of a photosensitive drum 
and the adjacencies thereof, depicting the ground contact of 
a photosensitive drum supported by a photosensitive drum 
shaft which penetrates through the entire length of the 
photosensitive drum. 

FIG. 48 is a lengthwise section of a photosensitive drum 
and the adjacencies thereof, depicting the ground conUct of 
a photosensitive drum supported by a photosensitive drum 
shaft which penetrates through the entire length of the 
photosensitive drum. 

FIG. 49 is a lengthwise section of a photosensitive drum 
and the adjacencies thereof, depicting the ground contact of 
a photosensitive drum supported by a photosensitive drum 
shaft which penetrates through the entire length of the 
photosensitive drum. 

FIG. 50 is a lengthwise section of a photosensitive drum 
and the adjacencies thereof, depicting the structure which is 
capable of grounding a photosensitive drum, as well as 
supporting it. 

FIG. 51 is a lengthwise section of the coupling means, 
depicting the grounding path for a photosensitive drum. 

FTG. 52 is a perspective view of the drum side of the 
coupling means, that is, the male side. 

FIG, 53 is a perspective view of the projection in another 
embodiment of the present invention. 

FIG. 54 is a perspective view of the projection in another 
embodiment of the present invention. 

FIG. 55 is a lengthwise section of a photosensitive dmm 
and the adjacencies thereof, depicting the grounding path for 
65 the photosensitive drum. 

FIG. 56A is a lengthwise section of the driven end of a 
photosensitive drum; 
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FIG. 56B, a perspective view of the inward side of the 
coupler portion of a drum flange; and 

FIG. 56C is a perspective view of the outward side of the 
coupler portion of the same drum flange. 

FIG. 57 is an elevation of a grounding plate and the ^ 
adjacencies thereof depicted in FIG. 55, as seen from the 
right-hand side of FIG. 55, that is, the direction parallel to 
the photosensitive drum shaft. 

FIG. 58 is an enlarged schematic view of a portion of FIG. 
56A. 

FIG. 59 is a. schematic view of the portion illustrated in 
FIG. 58, as seen from the direction parallel to the photo- 
sensitive drum shaft. 

HG. 60 is a lengthwise section of a photosensitive dnun ^5 
and the adjacencies thereof, depicting a modified version of 
the grounding path structure for the photosensitive member 
illustrated in FIG. 54. 

FIG. 61 is a lengthwise section of a photosensitive dnmi 
and the adjacencies thereof, depicting another modified 20 
version of the structure which is capable of grounding a 
photosensitive member, as well as supporting it. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

25 

Hereinafter, the embodiments of the present invention 
will be described with reference to the drawings. 

Next, desirable embodiments of the present invention will 
be described. In the following description, the "widthwise" 
direction of a process cartridge B means the direction in 30 
which the process cartridge B is installed into, or removed 
from, the main assembly of an image forming apparatus, and 
coincides with the direction in which a recording medium is 
conveyed. The "lengthwise" direction of the process car- 
tridge B means a direction which is intersectional with 35 
(substantially perpendicular to) the direction in which the 
process cartridge B is installed into, or removed from, the 
main assembly 14. The lengthwise direction is parallel to the 
surface of the recording medium, and intersectional with 
(substantially perpendicular to) the direction in which the 40 
recording medium is conveyed. Further, the "left'* or "right" 
means the left or right relative to the direction in which the 
recording medium is conveyed, as seen from above. 

FIG. 1 is an electrophotographic image forming apparatus 
(laser beam printer) which embodies the present invention, 45 
depicting the general structiu'e thereof; FIG. 2, an external 
perspective thereof and FIGS. 3-8 are drawing;5 of process 
cartridges which embody the present invention. More 
specifically, FIG. 3 is a cross-section of a process cartridge; 
FIG. 4, an external perspective view of the process cartridge ; 50 
FIG. 5, a right-hand side view of the process cartridge; FIG. 
6, a left-hand side view of the process cartridge; FIG. 7, a 
perspective view of the process cartridge as seen from the 
top left direction; and FIG. 8 is a perspective view of the 
process cartridge as seen firom the bottom left direction. In 55 
the following description, the "top" surface of the process 
cartridge B means the surface which faces upward when the 
process cartridge B is in the main assembly 14 of the image 
forming apparatus, and the "bottom" surface means the 
surface which faces downward. 60 
(Electrophotographic Image Forming Apparatus A and Pro- 
cess Cartridge B) 

First, referring to FIGS. 1 and 2, a laser beam printer A as 
an electrophotographic image forming apparatus which 
embodies the present invention wiU be described. FIG. 3 is 65 
a cross-section of a process cartridge which also embodies 
the present invention. 
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Referring to FIG. 1, the laser beam printer A is an 
apparatus which forms an image on a recording medium (for 
example, recording sheet, OHP sheet, and fabric) through an 
electrophotographic image forming process. It forms a toner 
image on an electrophotographic photosensitive drum 
(hereinafter, photosensitive drum) in the form of a drum. 
More specifically, the photosensitive drum is charged with 
the use of a charging means, and a laser beam modulated 
with the image data of a target image is projected from an 
optical means onto the charged peripheral surface of the 
photosensitive drum, forming thereon a latent image in 
accordance with the image data. This latent image is devel- 
oped into a toner image by a developing means. Meanwhile, 
a recording medium 2 placed in a sheet feeding cassette 3a 
is reversed and conveyed by a pickup roller 3b, conveyer 
roller pairs 3c and 3d, and register roller pair 3e, in syn- 
chronism with the toner formation. Then, voltage is appUed 
to an image transferring roller 4 as a means for transferring 
the toner image formed on the photosensitive drum 7 of the 
process cartridge B, whereby the toner image is transferred 
onto the recording medium 2. Thereafter, the recording 
medium 2, onto which the toner image has been transferred, 
is conveyed to a fixing means 5 by guiding conveyer 3/. The 
fixing means 5 has a driving roller 5c, and a fijcing roller Sb 
containing a heater Sa, and apphes heat and pressure to the 
recording medium 2 as the recording medium 2 is passed 
through the fixing means 5, so that the image having been 
transferred onto the recording medium 2 is fixed to the 
recording medium 2. Then, the recording medium 2 is 
conveyed farther, and is discharged into a delivery tray 6 
through a reversing path 3;, by discharging roller pairs 3g, 
3h and 3/. The delivery tray 6 is located at the top of the main 
assembly 14 of the image forming apparatus A. It should be 
noted here that a pivotable flapper 3k may be operated in 
coordination with a discharge roller pair 3m to discharge the 
recording medium 2 without passing it through the reversing 
path 3). The pickup roller 36, conveyer roller pairs 3c and 
3d, register roller pair 3e, guiding conveyer 3/, discharge 
roller pairs 3g, 3h and 3i, and discharge roller pair 3m 
constitute a conveying means 3. 

Referring to FIGS. 3-^8, in the process cartridge B, on the 
other hand, the photosensitive drum 7 with a photosensitive 
layer le (FIG. 11) is rotated to uniformly charge its surface 
by applying voltage to the charging roller 8 as a photosen- 
sitive drum charging means. Then, a laser beam modidated 
with the image data is projected onto the photosensitive 
drum 7 from the optical system 1 through an exposure 
opening le, forming a latent image on the photosensitive 
drum 7. The thus formed latent image is developed with the 
use of toner and the developing means 9. More specifically, 
the charging roller 8 is disposed in contact with the photo- 
sensitive drum 7 to charge the photosensitive drum 7. It is 
rotated by the rotation of the photosensitive drum 7. The 
developing means 9 provides the peripheral surface area 
(area to be developed) of the photosensitive dmm 7 with 
toner so that the latent image formed on the photosensitive 
drum 7 is developed. The optical system 1 comprises a laser 
diode la, a polygon mirror lb, a lens Ic, and a deflective 
minor Id (FIG. 1). 

In the developing means 9, the toner contained in a toner 
container llA is delivered to a developing roller 9c by the 
rotation of a toner feeding member 96. The developing roller 
9c contains a stationary magnet. It is also rotated so that a 
layer of toner with triboelectric charge is formed on the 
peripheral surface of the developing roller 9c. The image 
developing area of the photosensitive drum 7 is provided 
with the toner from this toner layer, the toner is transferred 
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22, in a mutually pivotable manoer, to complete the process 
cartridge B. More specifically, referring to FIG. 13, both 
lengthwise (axial direction of the developing roller 9c) ends 
of the image developing chamber frame 12 are provided 
with an arm portion 19, which is provided with a round hole 5 
20 which is in parallel to the developing roller 9c. On the 
other hand, a recessed portion 21 for accommodating the 
arm portion 19 is provided at each lengthwise end of the 
cleaning chamber frame (FIG. 12). TTie arm portion 19 is 
inserted in this recessed portion 21, and the joining member lO 
22 is pressed into the mounting hole 13e of the cleaning 
chamber frame 13, put through the hole 20 of the end portion 
of the arm portion 19, and pressed, farther, into the hole 13e 
of an partitioning wall 13r, so that the image developing unit 
D and the cleaning unit C are joined to be pivotable relative 15 
to each other about the joining member 22. In joining the 
image developing unit D and the cleaning unit C, a com- 
pression type coil ^ring 22a is placed between the two 
units, with one end of the coil spring being fitted around an 
unillustrated dowel erected from the base portion of the arm 20 
portion 19, and the other end being pressed against the top 
wall of the recessed portion 21 of the cleaning chamber 
frame 13. As a result, the image developing chamber frame 
12 is pressed downward to reliably keep the developing 
roller 9c pressed downward toward the photosensitive drum 25 
7. More specifically, referring to FIG. 13, a roller 9i having 
a diameter larger than that of the developing roller 9c is 
attached to each lengthwise end of the developing roller 9c, 
and this roller 9i is pressed on the photosensitive drum 7 to 
maintain a predetermined gap (approximately 300 /on) 30 
between the photosensitive drum 7 and the developing roller 
9c, The top surface of the recessed portion 21 of the cleaning 
chamber frame 13 is slanted so that the compression type 
coil spring 22a is gradually compressed when the image 
developing unit D and the cleaning unit C are united. That 3S 
is, the image developing unit D and the cleaning unit C are 
pivotable toward each other about the joining member 22, 
wherein the positional relationship (gap) between the 
peripheral surface of the photosensitive drum 7 and the 
peripheral surface of the developing roller 9c is precisely 40 
maintained by the elastic force of the compression type coil 
spring 22a. 

Since the compression type coil spring 22a is attached to 
the base portion of the arm portion 19 of the image devel- 
oping chamber frame 12, the elastic force of the compres- 45 
sion type coil spring 22a affects only the base portion of the 
arm portion 19. In a case in which the image developing 
chamber frame 12 is provided with a dedicated spring mount 
for the compression type Coil spring 22a, the adjacencies of 
the spring seat must be reinforced to precisely maintain the 50 
predetermined gap between the photosensitive drum 7 and 
the developing roller 9c. However, with the placement of the 
compression type coil spring 22a in the above described 
manner, it is unnecessary to reinforce the adjacencies of the 
spring seat, that is, the adjacencies of the base portion of the 55 
arm portion 19 in the case of this embodiment, because the 
base portion of the arm portion 19 is inherently greater in 
strength and rigidity. 

The above described structtu-e which holds together the 
cleaning chamber frame 13 and the image developing cham- 60 
ber frame 12 will be described later in more detail. 
(Structure of Process Cartridge B Guiding Means) 

Next, the means for guiding the process cartridge B when 
the process cartridge B is installed into, or removed from, 
the main assembly 14 of an image forming apparatus will be 65 
described. This guiding means is illustrated in FIGS. 9 and 
10. HG. 9 is a perspective view of the left-hand side of the 



guiding means, as seen (in the direction of an arrow mark X) 
from the side from which the process cartridge B is installed 
into the main assembly 14 of the image forming apparatus 
A (as seen from the side of the image developing unit D 
side). FIG. 10 is a perspective view of the right-hand side of 
the same, as seen from the same side. 

Referring to FIGS. 4, 5, 6 and 7, each lengthwise end of 
the cleaning frame portion 13 is provided with means which 
serves as a guide when the process cartridge B is installed 
into, or removed from, the apparatus main assembly 14. This 
guiding means is constituted of cylindrical guides 13aR and 
13aL as a cartridge positioning guiding member, and rota- 
tion controlling guides 13bR and 13bL as means for con- 
trolling the attitude of the process cartridge B when the 
process cartridge B is installed or removed. 

As illtistrated in FIG. 5, the cylindrical guide 13aR is a 
hollow cylindrical member. The rotation controlling guides 
13bR is integrally formed together with the cylindrical guide 
13aR, and radially protrudes from the peripheral surface of 
the cylindrical guide 13aR. The cylindrical guide 13aR is 
provided with a mounting flange 13aRl which is also 
integral with the cylindrical guide 13aR. 

Thus, the cylindrical guide 13aR, the rotation controlling 
guide 136R, and the mounting flange 13aRl constitute the 
right-hand side guiding member 13R, which is fixed to the 
cleaning chamber frame 13 with small screws 13aR2 put 
through the screw holes of the moimting flange 13aRl. With 
the right-hand side guiding member 13R being fixed to the 
cleaning chamber frame 13, the rotation controlling guide 
X3bR extends over the lateral wall of the developing means 
gear holder 40 fixed to the image developing chamber frame 
12. 

Referring to FIG. U, a dmm shaft member is constituted 
of a drum shaft portion 7a inclusive of a larger diameter 
portion 7a2, a disk-shaped flange portion 29 and a cylindri- 
cal guide portion 13aL. The larger diameter portion 7a2 is 
fitted in the hole 13kl of the cleaning frame portion 13. Hie 
flange portion 29 is engaged with a positioning pin 13c 
projecting from the side wall of the lengthwise end wall of 
the cleaning frame portion 13, being prevented from 
rotating, and is fixed to the cleaning frame portion 13 with 
the use of small screws 13d. The cylindrical guide 13aL 
projects outward (toward front, that is, the direction perpen- 
dicular to the page of FIG. 6). The aforementioned stationary 
drum shaft 7a which rotatively supports a spur gear 7n fitted 
around the photosensitive dmm 7 projects inwardly from the 
flange 29 (FIG. 11). The cylindrical guide 13aL and the 
drum shaft 7a are coaxial. The flange 29, the cylindrical 
guide 13flL, and the drum shaft 7a, are integrally formed of 
metallic material such as steel. 

Referring to FIG. 6, there is a rotation controlling guide 
13bL slightly away from the cylindrical guide 13aL. It is 
long and narrow, extending substantially in the radial direc- 
tion of the cylindrical guide 13aL and also projecting 
outward from the cleaning chamber frame 13. It is integrally 
formed with the cleaning chamber frame 13. In order to 
accommodate this rotation controlling guide 13i>L, the 
flange 29 is provided with a cutaway portion. The distance 
the rotation controlling guide 13dL projects outward is such 
that its end surface is substantially even with the end surface 
of the cylindrical guide 13aL. The rotation controlling guide 
13bL extends over the side wall of the developing roller 
bearing box 9 v fixed to the image developing chamber frame 
12. As is evident from the above description, the left-hand 
side guiding member 13L is constituted of two separate 
pieces: the metallic cylindrical guide 13aL and the rotation 
controlling guide 13bL of synthetic resin. 
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Next, a regulatory contact portion 13;, which is a part of cartridge inserting direction, of the cleaning chamber frame 

A l^f^ ^l*:^'^^ chamber frame 13, will be 13 of the process cartridge B, are in contact with the fixed 

descnbed. In the following description of the regulatory positioning members 25 respectively 

conuct portion 13;, "top surface" means the surface which The weight distribution of the process cartridge B is such 
faces ly ward when the process cartridge B is in the main 5 that when the line which coincides with the axial lines of the 

as^mbly 14 of an image forming apparatus. cylindrical guide 13aL and 13aR is level, the image devel- 

Referrmg to FIGS. 4-7, two portions 13; of the top oping unit D side of the process cartridge B generates a 

surface 13i of the cleanmg unit C, which are the portions larger moment about this line than the cleaning unit C side 

right next to the right and left front comers 13p and 13^, The process cartridge B is installed into the image form- 
relative to the direction perpendicular to the direction in lo ing apparatus main assembly 14 in the following manner 

which the process cartridge B is inserted, constitute the First, the cylindrical guides 13aL and 13flR of the process 

regulatory contact portions 13;, which regulate the position cartridge B are inserted into the guide portions 16a and 16c 

and attitude of the process cartridge B when the cartridge B respectively, of the cartridge accommodating portion in the 

is instaUed into the mam assembly 14. In other words, when image forming apparatus main assembly 14 by grasping the 
Uie process cartridge B is instaUed into the main assembly is recessed portion 17 and ribbed portion 11c of the process 

14, me regulatory contact portion 13; comes in contact with cartridge B with one hand, and the rotation controlling 

the feed contact member 25 provided in the main assembly guides 13bL and 136R are also inserted into the guide 

14 of an image formmg apparatus (FIGS. 9, 10 and 30), and portions 16a and 16c, tilting downward the front porUon 

regulates the station of the process cartridge B about the relative to the inserting direction, of the process cartridge b' 
cyhnAicU guide 13aR and 13aU 20 Hien, the process cartridge B L inserted farther with the 

Next, the guidmg means on the mam assembly side 14 cylindrical guides 13flL and 13aR and the roUtion control- 
will be desCTi-bed. Referring to FIG. 1, as the lid 35 of the ling guides 135L and 13i>R of the process cartridge B 
main assenably 14 of an image fonmng apparatus is pivot- following the guide portions 16a and 16c, respectively until 
ally opened about a supportmg point 35a in the counter- the cylindrical guides 13aL and 13aR reach the positioning 
clockwise direcuon, the top portion of the main assembly 14 25 grooves 16b and 16^ of the image fonning apparatus main 
is exposed, and the process cartndge accommodating por- assembly 14. Then, the cylindrical guides 13aL and 13aR 
tion appeals as illustrated in FIGS. 9 and 10. The left and become seated in the positioning grooves 16b and 16.^ 
right mtemal walls of the image fonning apparatus main respectively, due to the weight of the process cartridge B 
assembly 14, relative to the direction in which the process itself; the cylindrical guides 13aL and 13a/? of the process 
ox"^ "ff^^/x^f^f PJ?^^^^ g^^^ members 30 cartridge B are accurately positioned relative to the posi- 
16L(nG. 9) and 16R (FIG. 10), respectively, which extend tioning grooves 166 and 16d. In this condition, the line 
diagonaUy downward from the side opposite to the support- which coincides with the axial lines of the cylindrical guides 
mg point 35a. 13^L and 13aR also coincides with the axial line of the 
As shown m the drawings, the guide members 16L and photosensitive dnim 7, and therefore, the photosensitive 
16R comprise guide portions 16a and 16c, and positioning 35 drum 7 is reasonably accurately positioned relative to the 
grooves 16b and 16d connected to the guide portions 16a image forming apparatus main assembly 14. It should be 
ami 16c, respectively. The guide portions 16a and 16c noted here that the final positioning of the photosensitive 
extend diagonaUy downward, as seen from the direction drtim 7 relative to the image forming apparatus main assem- 
indicated by an arrow mark X, that is, the direction in which bly 14 occurs at the same time as the coupling between the 
the process cartndge B is inserted. The positioning grooves 40 two is completed. 

166 and 16d have a semicircular cross-section which per- Also in tiiis condition, there is a slight gap between the 

fectiy matches the cross-section of the cylindrical guides stationary positioning member 25 of the image fonmng 

13aL or 13aR of the process cartridges. After the process apparatus main assembly 14 and the regulatory contact 

cartndge B is completely installed in the apparatus main portion 13; of the process cartridge B. At this point of time 

^mbly 14, the centers of semicircular cross-sections of 45 the process cartridge B is released from the hand Then the 

the posiUonmg groove 166 and 16d coincide with the axial process cartridge B rotates about the cylindrical guides 13aL 

hn^ of the cybndncal guides 13aL and 13aR, respectively, and 13aR in die direction to lower the image developing unit 

of the process cartridge B, and hence, with the axial Une of D side and raise the cleaning unit C side untU the reguSiorv 

the photosensiuye drum 7. contact portions 13; of the process cartridge B ^e ii 

The width of the guide portions 16a and 16c as seen from 50 contact with die corresponding stationary positioning mem- 

thc direction m which the process cartridge B is installed or bers 25. As a result, the process cartridge B is ac^ratelv 

removed is ^^de enough to allow the cyUndrical guides positioned relative to the image forming apparatus main 

13aL and 13aR to nde on them with a reasonable amount of assembly 14. Thereafter, the lid 35 is closed by rotating it 

play. Therefore, the rotation controUing guide 136L and clockwise about the supporting point 35fl 

136R which are nanower than the diameter of die cylindri- 55 In order to remove the process cartridge B from the 

cal guide 13aL and 13aR naturaUy fit more loosely in the apparatus main assembly 14, the above described steps are 

guide portions 16a and 16c than the cylindrical guides 13cL carried out in reverse. More specificaUy, first the Ud 35 of 

and 13a/?, respccuvely, yet their rotation is controUed by the the apparatus main assembly 14 is opened, and the process 

guide portions 16a and 16c. In other words, when the cartridge B is pulled upward by grasping the aforementioned 

proc^ cartndge B is installed, the angle of the process 60 top and bottom ribbed portions Uc, that is, the handhold 

cartndge B is kept wiUiin a predetennined range. After the portions, of the process cartridge by hand. Then the cylin- 

process cartridge B is mstalled in the image fonning appa- drical guides 13aL and 13aR of the process Jartridge B 

ratus main assembly 14, the cylindrical guides 13aL and rotate in die positioning grooves 166 and 16d of the appa- 

13aR of the process cartndge B are in engagement with the ratus main assembly 14. As a result, the regulatory contact 

positionmg grooves 166 and 16d of the guiding members 65 portions 13; of the process cartridge B separate from the 

161. and 16R and the left and right regulatory contact corresponding stationary positioning member 25. Next, Uie 

portions 13; located at the front portion, relative to the process cartridge B is pulled more. Then, the cylindrical 
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guides 13aL and 12aR come out of the positioning grooves 9b is assembled into the bottom portion 116, and a coupling 

16b and 16d, and move into the guide portions 16a and 16c member lie is attached to the end of the toner feeding 

of the guiding members 16L and 16R, respectively, fixed to member 9b through the hole llel of the side wall of the 

the apparatus main assembly 14. In this condition, the toner chamber frame 11 as shown in FIG. 16. The hole llel 

process cartridge B is pulled more. Then, the cylindrical 5 is located at one of the lengthwise ends of the bottom portion 

guides 13aL and 13aR and the rotation controlling guides gj^e plate which has the hole llel is also 

13feL and 13feR of the process cartridge B slide diagon^^^ provided with a toner filling opening lid substantiaUy 

upward through the guide portions I6a and 16c of the ^^^^ 

a right triangle. The triangular rim of the toner 

apparatus main assembly 14. with the angle of the ptoce^ ^ j ^ constituted of a first edge, which is one 

cartndge B bemg controlled SO that the process cartridge B ,^ r j *u * u * n i * ^ 

can be completely moved out of the appLtus main as^m- ^^^es that are substanUaUy perpendicular to each 

bly 14 without making contact with the portions other than f"^'^ 1°'°^ between the top and 

the guide portions 16a and 16c. ^'^"^"^ P°f^°° °f ^o^^*" chamber frame 11, 

Referring to FIG. 12. the spur gear 7n is fitted around one » second edge which vertically extends in the du-ection 

of the lengthwise ends of the photosensitive drum 7, which substantially perpendicular to the first edge, and a third edge, 

is the end opposite to where the helical drum gear 7b is that is, a diagonal edge, which extends along the slanted 

fitted. As the process cartridge B is inserted into the appa- of the bottom portion lib. In other words, the toner 

ratus main assembly 14, the spur gear 7n meshes with a gear filling opening lid is rendered as large as possible, while 

(imillustrated) coaxial with the image transferring roller 4 being located next to the hole lie. Next, referring to FIG. 20, 

located in the apparatus main assembly, and transmits from the toner chamber frame 11 is provided with an opening Hi 

the process cartridge B to the transferring roller 4 the driving 20 through which toner is fed from the toner chamber frame 11 

force which rotates the transferring roller 4. into the image developing chamber frame 12, and a seal 

(Toner Chamber Frame) (which will be described later) is welded to seal this opening 

Referring to FIGS. 3, 5, 7, 16, 20 and 21, the toner lli. Thereafter, toner is filled into the toner chamber frame 

chamber frame will be described in detail. FIG. 20 is a 11 through the toner filling opening lid, and then, the toner 

perspective view of the toner chamber frame as seen before 25 filling opening lid is sealed with a toner sealing cap 11/ to 

a toner seal is welded on, and FIG. 21 is a perspective view finish a toner unit J. The toner sealing cap 11/ is formed of 

of the toner chamber frame after toner is fitted in. polyethylene, polypropylene, or the like, and is pressed into. 

Referring to FIG. 3, the toner chamber frame 11 is or glued to, the toner filling opening lid of the toner 

constituted of two portions: the top and bottom portions 11a chamber frame 11 so that it does not come off. Next, the 

and lib. Referring to FIG. 1, the top portion 11a bulges 30 toner unit J is welded to the image developing chamber 

upward, occupying the space on the side of the optical frame 12, which will be described later, by ultrasonic 

system 1 in the image forming apparatus main assembly 14, welding, to form the image developing unit D. The means 

so that the toner capacity of the process cartridge B can be for uniting the toner unit J and the image developing unit D 

increased without increasing the size of the image forming is not limited to ultrasonic welding; it may be gluing or 

apparatus A. Referring to FIGS. 3, 4 and 7, the top portion 35 snap-fitting which utilizes the elasticity of the materials of 

lla of the toner chamber frame 11 has a recessed portion 17, the two units. 

which is located at the lengthwise center portion of the top Referring to FIG. 3, the slanted surface K of the bottom 

portion lla, and serves as a handhold. An operator of the portion lib of the toner chamber frame 11 is given an angle 

image forming apparatus can handle the process cartridge B of 6 so that the toner in the top portion of the toner chamber 

by grasping it by the recessed portion 17 of the top portion 40 frame 11 naturally slides down as the toner at the bottom is 

lla and the downward facing side of the bottom portion 116. consumed. More specifically, it is desirable that the angle 9 

The ribs 11c extending on the downward facing surface of formed between the slanted surface K when the process 

the bottom portion 116 in the lengthwise direction of the cartridge B is in the apparatus main assembly 14 and the 

bottom portion 116 serve to prevent the process cartridge B horizontal line Z is approximately 65 deg. when the appa- 

from slipping out of the operator's hand. Referring again to 45 ratus main assembly 14 is horizontally placed. The bottom 

FIG. 3, the flange llal of the top portion lla is aligned with portion 116 is given an outwardly bulging portion llg so that 

the raised-edge flange 1161 of the bottom portion 116, the it does not interfere with the rotation of the toner feeding 

flange llal being fitted within the raised edge of the flange member 96. The diameter of the sweeping range of the toner 

1161 of the bottom portion 116, so that the walls of the top feeding member 96 is approximately 37 mm. The height of 

and bottom portions of the toner chamber frame 11 perfectly so the bulging portion llg has only to be approximately 0-10 

meet at the welding surface U, and then, the top and bottom mm from the imaginary extension of the slanted surface K. 

portions lla and 116 of the toner chamber frame 11 are ' This is due to the following reason: if the bottom surface of 

welded together by melting welding ribs with the application the bulging portion llg is above the imaginary extension of 

of ultrasonic waves. The method for uniting the top and the slanted surface K, the toner which, otherwise, naturally 

bottom portions lla and 116 of the toner chamber frame 11 55 slides down from the top portion of the slanted surface K and 

does not need to be hmited to ultrasonic welding. is fed into the image developing chamber frame 12, partially 

They may be welded by heat or forced vibration, or may fails to be fed into the image developing chamber frame 12, 

be glued together. Further, the bottom portion 116 of the collecting in the area where the slanted surface K and the 

toner chamber frame U is provided with a stepped portion outwardly bulging portion llg meet. Contrarily, in the case 

tbn, in addition to the flange 1161 which keeps the top and 60 of the toner chamber frame 11 in this embodiment, the toner 

bottom portions lla and 116 aligned when they are welded is reliably fed into the image developing chamber frame 12 

together by ultrasonic welding. The stepped portion 11m is from the toner chamber frame 11. 

located above an opening 11/ and is substantially in the same The toner feeding member 96 is formed of a steel rod 

plane as the flange 1161. The structures of stepped portion having a diameter of approximately 2 mm, and is in the form 

11m and its adjacencies will be described later. 65 of a crank shaft. Referring to FIG. 20 which iUustrates one 

Before the top and bottom portions lla and 116 of the end of the toner feeding member 96, one 961 of the journals 

toner chamber frame 11 are united, a toner feeding member of the toner feeding member 96 is fitted in a hole llr which 
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is located in the toner chamber frame 11, adjacent to the 
opening Hi of the toner chamber frame U, The other of the 
journals is fixed to the coii^ling member He (where the 
journal is fixed to the coupling member lie is not visible in 
FIG. 20). 

As described above, providing the bottom wall of the 
toner chamber frame section U with the outwardly bulging 
portion ILg as the sweeping space for the toner feeding 
member 96 makes it possible to provide the process car- 
tridge B with stable toner feeding performance without cost 
increase. 

Referring to FIGS. 3, 20 and 22, the opening 11/ through 
which toner is fed from the toner chamber frame section 11 
into the development chamber frame section is located at the 
joint between the toner chamber frame section 11 and the 
development chamber frame section 12. The opening 11/ is 
surrounded by an recessed surface ilk which in turn is 
surrounded by the top and bottom portions llj and Hjl of 
the flange of the toner chamber frame U. The lengthwise 
outer (top) edge of the top portion 11; and the lengthwise 
outer (bottom) edge of the bottom portion 11/1 are provided 
with grooves Un, respectively, which are parallel to each 
other. The top portion 11; of the flange above the recessed 
surface 11* is in the form of a gate, and the surface of the 
bottom portion 11/1 of the flange is perpendicidar to the 
stuface of the recessed surface ilk. Referring to FIG. 22, the 
plane of the bottom surface lln2 of the groove lln is on the 
outward side (toward the image developing chamber frame 
12) of the surface of the recessed surface Ilk. However, the 
flange of the toner chamber frame 11 may be structured like 
the flange illustrated in FIG. 39 in which the top and bottom 
portion 11/ of the flanges are in the same plane and surround 
the opening 11/ like the top and bottom pieces of a picture 
frame. 

Referring to FIG. 19, an alphanumeric reference 12u 
designates one of the flat surfaces of the image developing 
chamber frame 12, which faces the toner chamber frame 11. 
The flange 12e which is parallel to the flat surface 12w and 
surrounds all four edges of this flat surface 12a like a picture 
frame is provided at a level slightly recessed from the flat 
surface 12m. The lengthwise edges of the flange 12e are 
provided with a tongue 12v which fit into the groove ll/i of 
the toner chamber frame 11. The top surface of the tongue 
12v is provided with an angular ridge 12vl (FIG. 22) for 
ultrasonic welding. After the various components are 
assembled into the toner chamber frame 11 and image 
developing chamber fi^e 12, the tongue of the image 
developing chamber frame 12 is fitted into the groove Hn of 
the toner chamber frame U, and the two frames U and 12 
are welded together along the tongue 12v and groove lln 
(detail will be given later). 

Referring to FIG. 21, a cover film 51, which can be easily 
torn in the lengthwise direction of the process cartridge B, 
is pasted to the recessed surface HJc to seal the opening 11/ 
of the toner chamber frame 11; it is pasted to the toner 
chamber frame 11, on the recessed surface lU, alongside the 
four edges of the opening lli. In order to unseal the opening 
Hi by tearing the cover film 51, the process cartridge B is 
provided with a tear tape 52, which is welded to the cover 
film 51. The cover tape 52 is doubled back from the 
lengthwise end 526 of the opening 11/, is put between an 
elastic sealing member 54, such as a piece of felt (FIG. 19), 
and the opposing surface of the toner chamber frame 11, at 
the end opposite to the end 526, and is slightly extended 
from the process cartridge B. The slightly extended end 
portion 52fl of the tear tape 52 is adhered to a pull-Ub lit 
which is to be grasped by hand (FIGS. 6, 20 and 21). The 
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pull-tab lit is inte^ally formed with the toner chamber frame 
11, wherein the joint portion between the pull-tab lit and the 
toner chamber frame 11 is substantially thin so that the 
pull-tab lit can be easily torn away from the toner chamber 
5 frame 11. The surface of the sealing member 54, except for 
the peripheral areas, is covered with a synthetic resin film 
tape 55 having a small friction coefl5cient. The tape 55 is 
pasted to the sealing member 54. Further, the flat surface 12e 
located at the other of the lengthwise end portions of the 
toner chamber frame 11, that is, the end portion opposite to 
the position where the elastic sealing member 54 is located, 
is covered with the elastic sealing member 56, which is 
pasted to the flat surface 12e (FIG. 19). 

The elastic sealing members 54 and 56 are pasted on the 
flange 12e, at the corresponding lengthwise ends, across the 
15 entire width of the flange 12e. As the toner chamber frame 
11 and the image developing chamber frame 12 are joined, 
the elastic sealing members 54 and 56 exacUy cover the 
corresponding lengthwise end portions of the flange llj 
surrounding the recessed surface lU, across the entire width 
20 the flange 11/, overiapping with the tongue 12v. 

Further, in order to precisely position the toner chamber 
frame U and the image developing chamber frame 12 
relative to each other when they are joined, the flange 11; of 
the toner chamber frame 11 is provided with a round hole 
25 llr and a square hole 11^ which engage with the cylindrical 
dowel 12wl and square dowel 12h'2, respectively, of the 
image developing chamber frame 12. The round hole llr 
tightly fits with the dowel 12^1, whereas the square hole 11^ 
loosely fits with the dowel 12^2 in terms of the other 
30 direction while tightly fitting therewith in terms of the 
lengthwise direction. 

The toner chamber frame U and the image developing 
chamber frame 12 are independently assembled as a com- 
pound component prior to a process in which they are 
35 united. Then, they are united in the following manner. First, 
the cylindrical positioning dowel 12wl and square position- 
ing dowel 12^2 of the image developing chamber frame 12 
are fitted into the positioning round hole llr and positioning 
square hole Uq of the toner chamber frame 11, and the 
40 tongue 12v of the image developing chamber frame 12 is 
placed in the groove lln of the toner chamber frame 11. 
Then, the toner chamber frame U and the image developing 
chamber frame 12 are pressed toward each other. As a result, 
the sealing members 54 and 56 come in contact with, and are 
45 compressed by, the corresponding lengthwise end portions 
of the flange llj. At the same time, rib-like projections 12z, 
which are located, as a spacer, at each lengthwise end of the 
flat surface 12a of the image developing chamber frame 12, 
are positioned close to the flange llj of the toner chamber 
50 frame 11. The rib-like projections 122 are integrally formed 
with the image developing chamber frame 12, and are 
located at both sides, relative to the lengthwise direction, of 
the tear Upe 52, so that the tear tape can be passed between 
the opposing projections 122. 
55 With the toner chamber frame 11 and the image devel- 
oping chamber frame 12 being pressed toward each other as 
described above, ultrasonic vibration is applied between the 
tongue-like portion 12v and the groove lln. As a result, the 
angular ridge 12vl is meh by frictional heat and fuses with 
60 the bottom of the groove lln. Consequently, the rim portion 
ll/il of the groove lln of the toner chamber frame U and 
the rib-like projection 122 of the image developing chamber 
frame 12 remain in airtight contact with each other, leaving 
a space between the recessed surface Ilk of the toner 
65 chamber frame 11 and the flat surface 12w of the image 
developing chamber frame 12. The aforementioned cover 
film 51 and tear tape 52 fit in this space. 
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In order to feed the toner stored in the toner chamber 
frame 11 into the image developing chamber frame 12, the 
opening lli of the toner chamber frame 11 must be unsealed. 
This is accomplished in the following manner. First, the 
pull-tab llf attached to the end portion S2a (FIG. 6) of the 
tear tape 52 extending from the process cartridge B is cut 
loose, or torn loose, from the toner chamber frame U, and 
then, is pulled by hand by an operator. This will tear away 
the cover film 51 to unseal the opening 11, enabling the toner 
to be fed from the toner chamber frame 11 into the image 
developing chamber frame 12. After the cover film 52 is 
pulled out of the process cartridge B, the lengthwise ends of 
the cartridge B are kept sealed by the elastic seals 54 and 56 
which are located at the corresponding lengthwise ends of 
the flange 11; of the toner chamber frame 11. Since the 
elastic sealing members 54 and 56 are deformed 
(compressed) only in the direction of their thickness while 
maintaining their hexahedral shapes, they can keep the 
process cartridge sealed very effectively. 

Since the side of the toner chamber frame U, which faces 
the image developing chamber frame 12, and the side of the 
image developing chamber frame 12, which faces the toner 
chamber frame 11, are structured as described above, the 
tear tape 52 can be smoothly pulled out from between the 
two frames 11 and 12 by simply applying to the tear tape 52 
a force strong enough to tear the cover film 51. 

As described above, when the toner chamber frame 11 and 
the image developing chamber frame 12 are united, a 
welding method employing ultrasound is employed to gen- 
erate frictional heat which melts the angular ridge 12 vl. This 
frictional heat is liable to cause thermal stress in the toner 
chamber frame 11 and the image developing chamber frame 
12, and these frames may become deformed due to the 
stress. However, according to this embodiment, the groove 
ll/i of the toner chamber frame 11 and the tongue 12vof the 
image developing chamber frame 12 engage with each other 
across the almost entire length of theirs. In other words, as 
the two frames 11 and 12 are united, the welded portion and 
its adjacencies are reinforced, and therefore, the two frames 
are not likely to be deformed by the thermal stress. 

As for the material for the toner chamber frame 11 and the 
image developing chamber frame 12, plastic material is 
used; for example, polystyrene, ABS resin (acrylonitrile- 
butadiene-styrene), polycarbonate, polyethylene, 
polypropylene, and the like. 

Referring to FIG. 3, this drawing is a substantially vertical 
cross-section of the toner chamber frame 11 of the process 
cartridge B in this embodiment, and illustrates the interface 
between the toner chamber frame 11 and the image devel- 
oping chamber frame 12, and its adjacencies. 

At this time, the toner chamber frame 11 of the process 
cartridge B in this embodiment will be described in more 
detail with reference to FIG. 3. The toner held in a toner 
container llA is single component toner. In order to allow 
this toner to eflSciently free fail toward the opening lli, the 
loner chamber frame 11 is provided with slanted surfaces K 
and L, which extend across the entire length of the toner 
chamber frame 11. The slanted surface L is above the 
opening lli, and the slanted surface K is in the rear of the 
toner chamber frame 11 as seen from the opening 11/ (in the 
widthwise direction of the toner chamber frame U). The 
slanted surfaces L and K are parts of the top and bottom 
pieces 11a and life, respectively, of the toner chamber frame 
11. After the process cartridge B is installed in the apparatus 
main assembly 14, the slanted surface L faces diagonally 
downward, and the slanted surface K faces diagonally 
upward, an angle 83 between the slanted surface K and the 
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line m perpendicular to the interface between the toner 
chamber frame 11 and the image developing chamber frame 
12 being approximately 20 deg.— 40 deg. In other words, in 
this embodiment, the configuration of the top portion 11a of 

5 the toner chamber frame 11 is designed so that the slanted 
surfaces K and L hold the aforementioned angles, 
respectively, after the top and bottom portions 11a and lib 
of the toner chamber frame 11 are united. This, according to 
this embodiment, the toner container llA holding the toner 

10 is enabled to efficiently feed the toner toward the opening 
lU 

Next, the image developing chamber frame will be 
described in detail. 
(Image Developing Chamber Frame) 

15 The image developing chamber frame 12 of the process 
cartridge B will be described with reference to FIGS. 3, 14, 
15, 16, 17, and 18. FIG. 14 is a perspective view depicting 
the way variou:s components are assembled into the image 
developing chamber frame 12; FIG. 15, a perspective view 

20 depicting the way a developing station driving force trans- 
mitting unit DG is assembled into the image developing 
chamber frame 12; FIG. 16, a side view of the development 
unit before the driving force transmitting unit DG is 
attached; FIG. 17, a side view of the developing station 

25 driving force transmitting unit DG as seen from inside the 
image developing chamber frame 12; and FIG. 18 is a 
perspective view of the bearing box as seen from inside. As 
described before, the developing roller 9c, the developing 
blade 9d, the toner stirring member 9e, and the rod antenna 

30 9h for detecting the toner remainder, are assembled into the 
image developing chamber frame 12. 

Referring to FIG. 14, the developing blade 9d comprises 
an approximately 1-2 mm thick metallic plate 9dl, and an 
uretbane rubber 9d2 glued to the metallic plate 9dl with the 

35 use of hot melt glue, double-side adhesive tape, or the like. 
It regulates the amount of the toner to be carried on the 
peripheral surface of the developing roller 9c as the urethane 
rubber 9d2 is placed in contact with the generatrix of the 
developing roller 9c. The lengthwise ends of the blade 

40 mounting reference flat surface 12/, as a blade mount, of the 
image developing chamber frame 12, are provided with a 
dowel 12/1, a square projection 12/3, and a screw hole 12/2. 
The dowel 12/1 and the projection 12/3 are fitted in a hole 
9d5 and a notch 9dS, respectively, of the metallic plate 9^. 

45 Then, a small screw 9d6 is put through a screw hole 9d4 of 
the metallic plate 9dl, and is screwed into the aforemen- 
tioned screw hole 12/2 with female threads, to fix the 
metallic plate 9dl to the flat surface 12/. In order to prevent 
toner from leaking out, an elastic sealing member 12^ 

50 formed of MOLTPLANE, or the like, is pasted to the image 
developing chamber frame 12, along the lengthwise top 
edge of the metallic plate 9dl, Also, an elastic sealing 
member 1251 is pasted to the developing chamber frame 12, 
along the edge 12; of the curved bottom wall portion which 

55 accommodates the developing roller 9c, starting from each 
lengthwise end of the elastic seaUng member 125. Further, a 
thin elastic sealing member 1252 is pasted to the image 
developing chamber frame 12, along a mandible-like portion 
12h, in contact with the generatrix of the developing roller 

60 9c. 

The metallic plate 9dl of the developing blade 9d is bent 
90 deg. on the side opposite to the urethane rubber 9d2, 
forming a bent portion 9^1a. 

Next, referring to FIGS. 14 and 18, the image developing 
65 roller unit G will be described. The image developing roller 
unit G comprises: (1) image developing roller 9c; (2) spacer 
roller 9/ for keeping constant the distance between the 
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^nfr^n^v "^r^ i ^ *'°Pi°g which is located >o the top portion of the developing roller 

ti^ThT' ^'^7^^'°''^ °^ electrically insula- bearing box 9v. is not visible. At one end ofThTdevfl^S 

^er^ SevdrintlneTS?*'. " I f^^t ' ' '^^^^ eleJ^TjlyTn^^ 

7Zt7n^\^!^^^tJ. ,^ each lengthmse end to lative material is immovably fitted within the developing 

hW «J • ^ aluminum cyhnder por- s roller 9c. in contact with the internal peripheral surfaa A 

9^^^dt P^i°*°^ri*^°* *'«^«l«'Pi°g cylindrical portion 9»vl which is integrS S 4eS^9C 

ml^ nr irf^H ^''^^ ^•""^''^ ^ '"'"S"- ^""^ '"^ ^ 'ban theToumal 9h. eScX 

whrrh °" ^ ^ develop"^ n,ller gear 9k (helical gear) insulates the magnet 9g from a coil spring type contact 91 

r^cte^Tntr^no'T whichiselectricaUyinLntactwiXiTvdS^rro^^^^^ 

StSl er^^-% ^ ""of "^^8 '^^H aforementioned flan^^is formed of 

oping rol er 9c, (5) a coU sprmg type contact 91, one end of electricaUy insulative synthetic resin and fits in thTh^rrin„ 

mo llv a'lS^" ^I't'^-^'^P-g 9- accommiating hole 9^ wWchT.^o^^^i'^h t^^^^^^ 

Referring aeain to RO lTi! .h^T„i • „ ^P""^ «>'"act with this doughnut- 

Ketemng agam to FFG. 14. in the developmg roller umt shaped development bias contact 121 and is comoLsed 

gear bearing 9j and then msertmg them m the corresponding pressed. He external conUct portion 121« of K^loo 

^^^^^^^^^ 

B^rBlEBr^^^^ ^^^^^^^^^^^^^ 

f^^:^xiTJ:^^^^^^^ js^SiTd^td^ater°--'^ 

iameter°^Sn and ""^ * "T" '^^'^ '^y'^'*""'' pn>jections 9vl of the developing roUer 

diameter portwn, and the rotaUon preventmg projection 9 5 bearing box 9v are fitted into the corresoondin^ hole/lit 

^""^y. °^ '''^'""'^^ P*"^"" ^ °f i-^'g- developing TaZer^^tS S^SaT^ 

SriS. g; rr,u \^^ ^"^^ ! P'°^i'»«' lengtbwL end as ill^^ateTi. HG 1^^ 

u - „ ^jQjj^ ^ . develooine chamber frame 11 

9clt mSn^^r^''''; "-^d in 'he developing roUer Tlien. an unillustrated smaU screw is^it toS ea^^ 

T ^ ^^'"^.f™'" developing roller 9c at hole of the developing roUer bearing bo^ 9v j^d thM k 

2 9v3o^^^{ " ^l"":" "■''■tfPf '^"^"^ femfle-threadeHfrew hoi; S of tfie 

to no 18 a! trlnrLTt'vS^Te '"7'''''' " ^^"'^'"P^-S chamber frame 12 to fix the SelopSg 
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As is evident from the above description, in this 
embodiment, in order to mount the developing roller 9c in 
the image developing chamber &ame 12, the developing 
roller unit G is assembled first, and then, the assembled 
developing roUer unit G is attached to the image developing 5 
chamber frame 12. 

The developing roller unit G is assembled following the 
steps described below. First, the magnet 9g is put through the 
developing roller 9c fitted with the flange 9/?, and the journal 
9w and the coil spring type contact 91 for development bias 
are attached to the end of the developing roller 9c. 
Thereafter, the spacer roller 9i and the developing roller 
bearing 9j are fitted around each lengthwise end portion of 
the developing roller 9c, the developing roller bearing 9j 
being on the outer side relative to the lengthwise direction of 
the developing roller 9c. Then, the developing roller gear 9k 
is mounted on the developing roller gear shaft portion 9pl 
located at the end of the developing roller 9c. It should be 
noted here that the lengthwise end 9gl of the magnet 9g, 
which has a D-shaped cross-section, projects from the 
developing roller 9c, on the side where the developing roller 20 
gear 9k is attached; it projects from the end of the cylindrical 
portion 9wl of the hollow journal 9w. 

Next, the rod antenna 9h for detecting the toner remainder 
will be described. Referring to FIGS. 14 and 19, one end of 
the rod antenna 19h is bent like that of a crank shaft, wherein 25 
the portion comparable to the arm portion of the crank shaft 
constitutes a contact portion 9hl (toner remainder detecting 
contact 122), and must be electrically in contact with the 
toner detecting contact member 126 attached to the appara- 
tus main assembly 14. The toner detection contact member 
126 will be described later. In order to mount the rod antenna 
9h in the image developing chamber frame 12, the rod 
antenna 9h is first inserted into the image developing cham- 
ber frame 12 through a through hole 12b of a side plate 12B 
of the image developing chamber frame 12, and the end 
which is put through the hole 126 first is placed in an 
unillustrated hole of the opposite side plate of the image 
developing chamber frame 12, so that the rod antenna 9h is 
supported by each side plate. In other words, the rod antenna 
9h is properly positioned by the through hole 12b and the 
unillustrated hole on the opposite side. In order to prevent 40 
toner from invading the through hole 126, an unillustrated 
sealing member (for example, a ring formed of synthetic 
resin, a piece of felt or sponge, or the like) is insert in the 
through hole 126. 

As the developing roller gear box 9v is attached to the 45 
image developing chamber frame 12, the contact portion 
9^1 of the rod antenna 9h, that is, the portion comparable to 
the arm portion of a CTank shaft, is positioned so that the rod 
antenna 9h is prevented from moving or coming out of the 
image developing chamber frame 12. so 

After the toner chamber frame 11 and the image devel- 
oping chamber frame 12 are united, the side plate 12 A of the 
image developing chamber frame 12, through which the rod 
antenna 9h is inserted, overlaps with the side plate of the 
toner chamber frame 11, partially covering the loner sealing 55 
cap U/of the bottom portion 116 of the toner chamber frame 
11. Referring to FIG. 16, the side plate 12 A is provided with 
a hole 12;i:, and a shaft fitting portion 95l (FIG, 15) of the 
toner feeding gear 95 for transmitting driving force to the 
toner feeding member 96 is put through this hole 12jc. The 60 
shaft fitting portion 95l is a part of the toner feeding gear 95, 
and is coupled with the coupling member lie (FIGS. 16 and 
20) to transmits driving force to the toner feeding member 
96. As described before, the coupling member lie is 
engaged with one of the lengthwise ends of the toner feeding 65 
member 96 and is relatively supported by the toner chamber 
frame U. 



Referring to FIG. 19, in the image developing chamber 
frame 12, the toner stirring member 9e is rotatively sup- 
ported in parallel to the rod anteima 9h. The toner stirring 
member 9c is also shaped like a crank shaft. One of the crank 
shaft journal equivalent portions of the toner stirring mem- 
ber 9c is fitted in a bearing hole (unillustrated) of the side 
plate 12B, whereas the other is fitted with the toner stirring 
gear 9m which has a shaft portion rotatively supported by the 
side plate 12A illustrated in FIG. 16. The crank arm equiva- 
lent portion of the toner stirring member 9c is fitted in the 
notch of the shaft portion of the toner stirring gear 9m so that 
the rotation of the toner stirring gear 9m is transmitted to the 
toner stirring member 9e. 

Next, transmission of driving force to the image devel- 
oping unit D will be described. 

Referring to FIG, 15, the shaft 9gl of the magnet 9g, 
which has the D-shaped cross-section, engages with a mag- 
net supporting hole 40a of the image developing means gear 
holder 40. As a result, the magnet 9g is nonrotatively 
supported. As the image developing mean gear holder 40 is 
attached to the image developing chamber frame 12, the 
developing roller gear 9k meshes with a gear 9q of a gear 
train GT, and the toner stirring gear 9m meshes with a small 
gear 952. Thus, the toner feeding gear 95 and the toner 
stirring gear 9m are enabled to receive the driving force 
transmitted from the developing roller gear 9k, 

All the gears from the gear 9q to the toner gear 95 are idler 
gears. The gear 9q which meshes with the developing roller 
gear 9k, and a small gear which is integral with the gear 9^, 
are rotatively supported on a dowel 406 which is integral 
with the image developing means gear holder 40. A large 
gear 9r which engages with the small gear 9^1, and a small 
gear 9rl which is integral with the gear 9r, are rotatively 
supported on the dowel 40c which is integral with the image 
developing means gear holder 40. The small gear 9rl 
engages with the toner feeding gear 95. The toner feeding 
gear 95 is rotatively supported on a dowel 40d which is a part 
of the image developing means gear holder 40. The toner 
feeding gear 95 has the shaft fitting portion 95l. The toner 
feeding gear 95 engages with a small gear 952. The small 
gear 952 is rotatively supported on a dowel 40c which is a 
part of the image developing means gear holder 40. The 
dowels 406, 40c, 40d, and 40c have a diameter of approxi- 
mately 5-6 mm, and support the corresponding gears of the 
gear train GT. 

With the provision of the above described structure, the 
gears which constitute the gear train can be supported by a 
single component (image developing means gear holder 40). 
Therefore, when assembling the process cartridge B, the 
gear train GT can be partially preassembled onto the image 
developing means gear holder 40; compound components 
can be preassembled to simplify the main assembly process. 
In other words, first, the rod antenna 9h, and the toner 
stirring member 9c are assembled into the image developing 
chamber frame 12, and then, the developing roller unit G and 
the gear box 9v are assembled into the developing station 
driving force transmission imit DG and the image develop- 
ing chamber frame 12, respectively, completing the image 
developing unit D. 

Referring to FIG. 19, an alphanumeric reference 12p 
designates an opening of the image developing chamber 
frame 12, which extends in the lengthwise direction of the 
image developing chamber frame 12. After the toner cham- 
ber frame 11 and the image developing chamber frame 12 
are united, the opening 12p squarely meets with the opening 
Hi of the toner chamber frame 11, enabling the toner held 
in the toner chamber frame 11 to be supplied to the devel- 
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T^^n^^Z aforementioned toner stirring member frame 13. Thus, the position of the photosensitive drum 7 

A "Tu '^"'^ °^ relalivetotheprocesscartridgeBintheaxialdirectionofthe 

lengthwise edges of the opemngl2p, across the entire length photosensitive drum 7 is regulated. The drum shaft 7a 

Tfc^ L.. • 1 •. w. r L • ■ extends into the base drum 7d (aluminum drum in this 

Tie materials suitable for the miage developing chamber 5 embodiment) coated with a photosensitive layer 7e, along 

frame 12 arc (he same as the aforementioned materials the axial line ^ > b 

^ N^v^^ff ? r^^c f^o « chamber frame 13, adjacem to where the charging «,Uer 8 5 

coSio^tT^ V ^ f'J' ^' ^' ^"'^ '"PP"^"'' (P'G- »)• R«f«"i°g to FIG. 23, iriharge bias 

connecuon and positioning of the contacts which establish lo contact 120 is electricaUy in «,nUcl with the shaft slof the 

Snf.e^'f? T ''"'''^S' ^ ""^ ^'^"Sing roUer 8 by way of a compound spring 86 which is 

^T^ ^^uT ""^ " ^ "he in conuct with the change roller shaft sl Ite compound 

former is mstaUed into the atter will be described. A drum spring Sb is constituted of a compression spring portion 8M 

^undingmechamsmfordischargmg^^^ ^ ^^^^^ ^^^^^ P^^. m^Eon cJJ 

£«iX " ^ ^"^^ " P"'*^"" ^ P''''^^ -Pri°g seat 120fc anTa 

R,f..rrJ„„ f„ utr> a ,u ^ charging roller bearing 8c. The internal contact portion 862 

of?eSl^n?3« V^?''^,f^'^f ^■'''"uP'^f''' ^'^^'"^ f""" ^P™g ^''^ «1 of 'he compression 
^nt^t fi ^ electn«dly conductive charge bias spring portion 861 and presses on the charge roller shaft 8<i. 

. e eciricaUy connected to the chaigmg roller TTie charging roller bearing 8c is slidably fitted in a guide 

shaft 8a to apply charge bias to the charging roUer 8 from the 20 groove 13g. and the springieat 1206 is located at the cK 

apparanis mam assembly 14; 2) electrically conductive end of the guiding ^oove 13g. Tbt ^de ™e ^ 

deve opment bus conUct 121 electrically connected to the extends in the d^cu^n of an LaginaiTl^e whfch iSf 

deve opmg roUer 9c to apply development bias to the through the centers of the cross-seS the charS 

deve lopmg roUer 9c from the apparahis main assembly 14; roUer 8 and photosensitive drum 7, the center line ofth! 

lil'ite^Sv'^ '^T ^'^^ ^^t^^' 25 guiding groove 3^ substantially coinciding with this imagi- 

122 electncaUy connected to the rod antenna 9h to detect the nary line. Referring to FIG. 23. the chaiglbias contartllo 

'"""^rfT ^"rP^'^ ^^'^ emers the deaningchamber frame 13^the^TtSn I2S 

fZ-fi^llv^J' bottom waU of the cartndge frame. More where it is exposed, runs along the internal wall of tte 

St wiu^^LZrilffl^h ^^^P^ fto-n cleaning chamber frame 13, bends in the direction which 

^J^^fh^ o"- bottom wall of the cartndge frame, as seen 30 intersects with the direction in which the charge roller shaft 

S^^ll^ ^ from which the process cartridge B is 8«i of the charging roDer 8 is moved, and en^at the spri^ 

installed, bemg separated from each other by a predeler- seat 1206 

mined disunoe aifficient to prevent electrical leak. He Next, the development bias contact 121 and the toner 

grotmding contact 119 and the charge bias contact 121 remainder detection contact 122 will be describ^ Bodi 

™ f:r?^ '^'■''f 'J'^velopment bias 35 contacts 121 and 122 are disposed on the bottom surfaS 

^fo^ .^K r '•'i.'^"?" 122 (which faces downward when the process cartridge B is in 

belong to the nnage developing chamber frame 12. TTie the apparatus main assembly 14) of the image df veloSi^ 

f^rinrrf ''"T "°T' ^ " P"^ «he same side as the sideplate mof theckS 

r^SJ^TJ^T ^r^*" ''PP""'^ chamberframel3.n,eaforementionedthirdportionl2l"of 

HH»Tt?.^ 14 detects whether or not the process car- 40 the development contact 121. that is. the Aion expos^ 

tndgc B has been mstalled m the apparatus main assembly from the image developing unit D. is disposed soTio 

Th, K- . . J . oppose the charge bias contact 120 across the ajur gear 7/1. 

cn^L 12^ r T ^ '^'^ development bias As described previously, the development bias conL 121 

contact 121 are formed of approxunately 0.1-0.3 mm thick is electrically in contact with the developing roUer 9c 

stente*1n?'T T'^^k" P'"'' ^'7 'f'^'Plf ' "^"^ '^°"8h the ciil spring type contact 91 which^eS^Uy 

rlxldi^\ J^L ?^ ^^'^ P'^'/^ '"'^ ^ 'h*^ lengthwise end of the developing roller 

(extended) along the mteraal surface of the process car- 9c (FIG 18) 

^nnm Uln ^''^^ fro» the FIG. 38 schematicaUy iUustrates the relationship between 

bottom waU of ttie deamng umt C. on the side opposite to the thrusts generated by the drum gear 76 and the deveS 

tiie s de from which the proc^ cartndge B is driven. TTie 50 roller gear 9* and the development bias contact 121 

SeS^^nt, M^T'""' "^V"^ "'^'^'^ photosensitive drum 7 is shifted i th^ 

detection contact 122 are exposed from the bottom wall of direction of the arrow mark d in FIG. 38 as the process 

^hXI' h ""o"^''*' '° ^"^^^^ « ^ 'Iri^'^''- As a result, the end surface ofThI 

•?H proc«s cartndge B is driven. photosensitive dnim 7 on the dram gear 76 side remdL ^ 

This embodiment will be descnbed further in detail. ss conUct with the end surface of the bearing 38 (FIG 32) 

As descnbed above, m this embodiment, the helical dnim which is not illustrated in FIG. 38; the position of the 

gear 76 is provided at one of the «ial ends of the photo- photosensitive dnim 7 in terms of the lengthwise direction 

e^^i: as iUustrated m FIG. 11. T^e dmm gear 76 thereof becomes fixed. On the other hand, the deXS 

engages with the developing roUer gear 9* to mtate tiie roller gear 9* which meshes with the dram gear 76 

devetopmg roUer 9c As It routes, it generates thrast in the 60 thrasted in the direction of an anow mark e which is 

fh"^^. i r't"* ^^"^J^^^ d ^ FIG- U)- This opposite to the direction of the arrow mark d /^I'aTS, h 

.^Te ^^n'^n J" K r"''",^"™ J' ^i^^^ ^s disposed presscs the coil spring type conUct 91 which is pressing the 

m the ckamng chamber frame 13 with a shght play in the development bias conUct 121. CbnsequenUy. L prSe 

longitudinal direction, toward the side on which the dnim generated by the coil spring type conU^t 91 k. the tUrection 

gear76 IS mounteAAsaresult, the outward edge 761 of the 6S of an arrow mark f. that Vin the direction to pre« the 

dmm gear 76 remains m conuct with the surface of the developing roUer 9c against developing roller bearinc 9i is 

mward end of the bearing 38 fixed to the deaning chamber reduced, "nius, it is asLed that ^^g^^^^ft 
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91 and the development bias contact 121 remain in contact 
with each other, while the friction t>ctween the end surfaces 
of the developing roller 9c and developing roller bearing 9j 
is reduced to allow the developing roller 9c to rotate 
smoothly. 

The toner remainder detection contact 122 illustrated in 
FIG. 8 is attached to the image developing chamber frame 
12, being exposed upstream of development bias contact 
121 relative to the direction in which the process cartridge 
B is inserted (direction of an arrow mark X in FIG. 9). As 
is evident from FIG, 19, the toner remainder detection 
contact 122 is a part of the rod antenna 9h which is formed 
of electrically conductive material such as metallic wire and 
is extended in the lengthwise direction of the developing 
roller 9c. As described previously, the rod antenna 9h 
stretches across the entire length of the developing roller 9c, 
holding a predetermined distance from the developing roller 
9c. It comes in contact with the toner detection contact 
member 126 of the apparatus main assembly 14 as the 
process cartridge B is inserted into the apparatus main 
assembly 14. The capacitance between the rod antenna 9h 
and the developing roller 9c changes according to the 
amount of the toner prevent between the two. Therefore, the 
change in this capacitance is detected as potential difference 
by a control section (unillustrated) electrically connected to 
the toner detection contact member 126 of the apparatus 
main assembly 14 to determine the amount of the toner 
remainder. 

The toner remainder means an amount of toner which 
induces a predetermined amount of capacitance when the 
toner is placed between the developing roller 9c and the rod 
antenna 9h, In other word, the control section detects that the 
amount of the toner in the toner container llA has been 
reduced to a predetermined amount; the control section of 
the apparatus main assembly 14 detects through the toner 
remainder detection contact 122 that the capacitance has 
reached a first predetermined value, and therefore, deter- 
mines that the amount of the toner within the toner container 
llA has dropped to a predetermined amount. Upon detecting 
that the capacitance has reached the first value, the control 
section of the apparatus main assembly 14 informs the user 
that the process cartridge B should be replaced; for example, 
it flashes an indicator light or sounds a buzzer. On the 
contrary, when the control section detects that the capaci- 
tance shows a predetermined second value which is smaller 
than the predetermined first value, it determines whether the 
process cartridge B has been replaced in the apparatus main 
assembly 14. It does not allow the image forming operation 
of the apparatus main assembly 14 to be started unless it 
detects the completion of the process cartridge B installation 
in the apparatus main assembly 14. 

The control section may be enabled to inform the user of 
the absence of the process cartridge B in the apparatus main 
assembly 14, by flashing an indicator light, for example. 

Next, connection between the electrical contacts of the 
process cartridge B and the electrical contact members of the 
apparatus main assembly 14 will be described. 

Referring to FIG. 9, disposed on the internal surface of on 
the left-hand side wall of the cartridge accommodating space 
S in the image forming apparatus A are four contact mem- 
bers which come in contact with the aforementioned con- 
tacts 120-122 as the process cartridge B is inserted into the 
apparatus main assembly 14; a charge bias contact member 
124 which comes electrically in contact with the charge bias 
contact 120; a development bias contact member 125 which 
electrically come in contact with the development bias 
contact 121; and a toner detection contaa member 126 
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which comes electrically in contact with the toner remainder 
detection contact 122. 

As illustrated in FIG. 9, the development bias contact 
member 125, the toner detection contact member 126, and 

5 the charging roller contact member 124 are disposed, facing 
upward, on the bottom surface of the cartridge accommo- 
dating space S, below the guide portion 16a and adjacent to 
the left-hand side wall. They are enabled to move elastically 
in the vertical direction. 

10 At this point, the positional relationship between each 
contact and the guide will be described. 

Referring to FIG. 6 which illustrates the process cartridge 
B in a substantially horizontal position, the toner remainder 
detection contact 122 is at the lowest level. The development 

IS bias contact 121 is positioned higher than the toner remain- 
der detection contact 122, and the charge bias contact 120 is 
positioned higher than the development bias contact 121, 
The rotation controlling guide 136L and the cylindrical 
guide 13aL are positioned higher than the charge bias 

20 contact 120, being approximately at the same level. In terms 
of the direction (indicated by the arrow mark X) in which the 
process cartridge B is inserted, positioned most upstream is 
the toner remainder detection contact 122, and the rotation 
controlling guide 13bL, the development bias contact 121, 

25 the cylindrical guide 13aL, and the charge bias contact 120, 
are disposed in this order toward downstream. With the 
provision of this positional arrangement, the charge bias 
contact 120 is positioned close to the charging roller 8; the 
development bias contact 121, close to the developing roller 

30 9c; and the toner remainder detection contact 122, close to 
the rod antezma 9h. In other words, the distance between 
each contact and the related component can be reduced 
without intricately laying a long electrode in the process 
cartridge B and the image forming apparatus main assembly 

35 14. 

The dimension of the actual contact area of each contact 
is as follows. The charge bias contact 120 measures approxi- 
mately 10.0 mm in both the horizontal and vertical direc- 
tions; the development bias contact 121, approximately 63 

40 mm in the vertical direction and approximately 7.5 mm in 
the horizontal direction; and the toner remainder detection 
contact 122, 2.0 mm in diameter and approximately 18.0 
mm in the horizontal direction. The charge bias contact 120 
and the development bias contact 121 are rectangular. In 

45 measuring the dimension of the contact area, **vcrtical" 
means the direction paraUel to the direction X in which the 
process cartridge B is inserted, and "horizontal** means the 
direction perpendicular to the direction X. 

The toner remainder detection contact member 126 is also 

50 an electrically conductive plate spring. It is disposed adja- 
cent to the giude portion 16a, being next to the guide portion 
16a in terms of the horizontal direction, but below in terms 
of the vertical direction. The other contact members 124 and 
125 are also disposed adjacent to the guide portion 16a, 

55 being slightly farther away from the guide portion 16a than 
the toner remainder detection contact member 126 in terms 
of the horizontal direction, and below the guide portion 16a 
in terms of the vertical direction. The contact members 124 
and 125 are each provided with a compression type coil 

60 spring 129, and therefore, they project upward from their 
holders 127. This arrangement will be described more 
specifically referring to the charging roUer contact member 
124. Referring to the enlarged view of the charging roller 
contact member 124 in FIG. 30B, the charging roller contact 

65 member 124 is placed in the holder 127 so that it is allowed 
to project upward from the holder 127 without slipping out. 
Then, the holder 127 is fixed to the electrical substrate 128 
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by the guide portion 16a. the conto« meinf^ ll/^^^f . -T^^J^ side couphng means is provided at one longi- 
the imSe foLing appiatT^rrp^rei^S'thl ".^1 ri^f B^t'^otn'l u'^"'' 

counterparts, that iTX^n^l^^n^nf ?L " «'nfiguration) formed on a drum flange 36 fixed to 

springs 129 in the hoi^l uii VT^^^^n^, ^g««(hcUcal gear) 76. male shaft 37. and the projection 

tridge B^Uably make coma« ^Si^e ,^nt5ct^r^m^r„; « °k ""paging with the projection 

the Apparatus main assembly 14 " of polygonal shape, and is graduaUy 

As the process cartridge B is instaUed in the predeter ^Sn . hT ^'''^?o" ^'^^'^ "^^ 

mined position, the charge bias contact UO ^d^tcb^ ^^h^he :! ''r'^ S^'' aretwisted in the same direction 

rollercontactmembermbecomesekcSySnnSS ^ff^^rHT?'-^^"^ •^''^'="°°°^'"'*^**^39« 

app=:Sf-:i:-its^3r^^^^^^^^ 
^rrrtj^^z-Lrdtt^-H™ H?r-~ 

^1^Si=tir.SSr5H^^^^ - ^Xl5^eSS^.L^rol^^^^^ 

thedevelopingroUer9candSan^era9itrnS^^^ ^ ^e «'^1t stiS S^. ^ " ^?„°- '^^^^^^ 
is transmitted to the apparatus main assembly 14 thm,mhTh; 'ffess 39a starts to rotate, the recess 39a and the 

contact 122 PP^^us^am assembly 14 through the projection 37a are brought into engagement with each other. 

Further, said contacts of the process cartridpe B ,r, « ^t'" "'^^ °^ "cess 39a is transmitted to 

positioned on one side of the cSridgr^^nTSSoJ ^e l.M?**'iT ^ ^'"^ substantially 

mechanical members and the de^SS^erS^ik^ f ^9^ of 1 P^J<'<^t^n 37a and the inner surfaces 

the image forming apparatus m^ fs^3 TI^h .h5 <"^o™ly contacted to each 
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recess 39a toward the inside; and the twisting direction of 
the drum gear 7b of the drum flange 36 is opposite from the 
twisting direction of the projection 37a. 

The male shaft 37 and the projection 37a are provided on 
the drum flange 36 such that when the drum flange 36 is 
mounted to end of the photosensitive drum 7, they are 
coaxial with the axis of the photosensitive drum 7. Desig- 
nated by 36b is an engaging portion which is engaged with 
the inner surface of the drum cylinder 7d when the drum 
flange 36 is mounted to the photosensitive drum 7. The drum 
flange 36 is mounted to the photosensitive drum 7 by 
crimping or bonding. The circumference of the drum cyl- 
inder 7d is coated with a photosensitive layer 7e. 

As described hereinbefore, the process cartridge B of this 
embodiment is as follows: 

A process cartridge detachably mounlable to a main 
assembly of an forming apparatus 14, wherein said main 
assembly includes a motor 61, a main assembly side gear 43 
for receiving driving force from said motor 61 and a hole 
39a defined by twisted surfaces, said hole 39a being sub- 
stantially coaxial with said gear 43; an electrophotographic 
photosensitive drum 7; 

process means (8, 9, 10) actable on said photosensitive 
drum 7; and 

a twisted projection 37 engageable with said twisted 
surfaces, said projection 37 being provide-d at a longi- 
tudinal end of said photosensitive drum 7, wherein 
when said main assembly side gear 43 rotates with said 
hole 39a and projection 37 engaged with each other, 
rotational driving force is transmitted from said gear 43 
to said photosensitive drum 7 through engagement 
between said hole 39a and said projection 37. 
The twisted projection 37 is provided at a longitudinal end 
of said photosensitive drum 7, and has a non-circular cross- 
section and substantially coaxial with a rotation axis of said 
photosensitive drum 7, wherein said projection 37 of said 
photosensitive drum 7 has such a dimension and configu- 
ration that it can take a first relative rotational position with 
respect to a recess 39a of the driving rotatable member 
(main assembly side gear 43) in which relative rotational 
movement therebetween is permitted, and a second relative 
rotational position with respect to said recess 39a of said 
driving rotatable member in which relative rotational move- 
ment is prevented in one rotational direction, while the 
rotation axis of said driving rotatable member and the 
rotation axis of said photosensitive drum 7 are substantiaUy 
aligned. 

As described in the foregoing, a spur gear 7n is fixed to 
the other end of the photosensitive drum 7. 

Examples of the material of the spur gear 7n and the drum 
flange 36 include polyacetal, polycarbonate, polyamide and 
polybutylene terephthalate or another resin material. 
However, another material is usable. 

Around the projection 37a of the male coupling shaft 37 
of the process cartridge B, there is provided a cylindrical 
projection 38a (cylindrical guide 13aR) coaxial with the 
male shaft 37, which projection 38a is integral with a 
bearing 38 fixed to a cleaning frame 13. The projection 37a 
of the male coupling shaft 37 is protected when, for 
example, the process cartridge B is mounted or demounted, 
and therefore, it is not damaged or deformed. Thus, the 
possible play or vibration during driving through the cou- 
pling due to damage of the projection 37a, can be prevented. 

The bearing 38 may function as a guiding member when 
the process cartridge B is mounted or demounted relative to 
the main assembly 14 of the image forming apparatus. More 
particularly, when the process cartridge B is mounted to the 
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main assembly 14 of the image forming apparatus, the 
projection 38a of the bearing 38 and the side guide portion 
16c of the main assembly are contacted, and the projection 
38a functions to position the process cartridge B to the 
mounting position (guide 13aR) to facilitate the mounting 
and demounting of the process cartridge B relative to the 
main assembly 14 of the apparatus. When the process 
cartridge B is mounted to the mounting position, the pro- 
jection 38a is supported by a positioning groove X6d formed 
in the guide portion 16c. 

Among the photosensitive drum 7, drum flange 36 and the 
male coupling shaft 37, there is a relation shown in FIG. 11. 
More particularly, H>F^M, and E>N, 

where H is an outer diameter of the photosensitive drum 
7; E is circle diameter of a dedendum of the drum gear 
7b; F is a diameter of the bearing of the photosensitive 
drum 7 (an outer diameter of the shaft portion of the 
male coupling shaft 37, and an inner diameter of the 
bearing 38); M is a circumscribed circle diameter of the 
male coupling projection 37a; and N is a diameter of 
the engaging portion between the photosensitive drum 
7 and the drum flange 36 (the inner diameter of the 
drum). 

By H>F, the sliding load torque at the bearing portion can 
be reduced than when the drum cylinder 7d is bom; by 
F^M, the mold structure can be simplified since no undercut 
portion is provided, in view of the fact that when the flange 
portion is molded, the mold is divided normally in the 
direction of a direction of arrow p in the Figure. 

By E>N, the mold configuration of the gear portion is 
formed above the left mold as seen in the direction of 
mounting of the process cartridge B, and therefore, the 
right-band mold can be simplified to improve the durability 
of the mold. 

The main assembly 14 of the image forming apparatus is 
provided with coupling means of the main assembly. The 
coupling means of the main assembly has the female cou- 
pling shaft 39b (circular column configuration) at a position 
aligned with the rotation axis of the photosensitive drum 
when the process cartridge B is inserted (FIGS. 11, 25), The 
female coupling shaft 39b, as shown in FIG. 11, is a driving 
shaft integral with the large gear 43 for transmitting the 
driving force to the photosensitive drum 7 from the motor 
61. The female shaft 39b is projected from the lateral edge 
of the large gear 43 at the center of rotation of the large gear 
43. In this example, the large gear 43 and the female 
coupling shaft 39b are integrally molded. 

The large gear 43 in the main assembly 14 is a helical 
gear, which is in meshing engagement with a small helical 
gear 62 fixed to or integral with the shaft 61a of the motor 
61; the twisting directions and the inclination angles thereof 
are such that when the driving force is transmitted from the 
small gear 62, female shaft 39£? is moved toward the male 
shaft 37 by the thrust force produced. Thus, when the motor 
61 is driven for image formation, the female shaft 39f> is 
moved toward the male shaft 37 by the thrust force to 
establish engagement between the recess 39a and the pro- 
jection 37a. The recess 39a is provided at the end of the 
female shaft 39b in alignment with the center of rotation of 
the female shaft 39b. 

In this embodiment, the driving force is directly trans- 
mitted from the small gear 62 of the motor shaft 61a to the 
large gear 43, but it may be transmitted through a speed 
reduction gear train, belt-pulley means, a couple of friction 
rollers, a combination of a timing belt and a pulley. 

Referring to FIGS. 24 and 27 to 29, a description will be 
made as to a structure for engaging the recess 39a and the 
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projecuon 37a mmterrelation with the closing operation of female coupUng recess 39a is moved in the horizontal 

the openable cover 35. direction (the direction of arrow j). As the process cartridge 

As shown m FIG. 29, the large gear 43 is between the side B is mounted to or demounted from the main assembly 14 

plate 67 and the ade plate 66 in the main assembly 14, and the coupUng (37a, 39a) of the main assembly 14 and the' 

the female couphng shaft 396 coaxiaUy integral with the 5 process cartridge B are not to be engaged. And, they should 

large gear 43 is rotatably supported by the side plates 66, 67. not be engaged. Thus, the mounting-and-demounting of the 

An outer cam 63 and an mner cam 64 are closely inserted process cartridge B relative to the main assembly 14 can be 

into between the large gear 43 and the side plate 66. The carried out smoothly. In this example, the female coupling 

mner cam 64 is fixed to the side plate 66, and the outer cam recess 39a is urged toward the process cartridge B by the 

63 IS rotatably engaged with the female couphng shaft 39b. lo large gear 43 being urged by the compression coil spring 68 

The surfaces of the outer cam 63 and the inner cam 64 which When the male coupling projection 37a and the recess 39a 

are substantiaUy perpendicular to the axial direction and are initially brought into engagement, they may abut each 

which are faced to each other, are cam surfaces, and are other, and therefore, they are not property encaged When 

screw surfaces coaxial with the female coupling shaft 396 however, the motor 61 is first rotated afte? 5ie proces^ 

and arc contacted to each other. Between the large gear 43 15 cartridge B is mounted to the main assembly 14, the female 

and the side plate 67, a compression coil spring 68 is coupling recess 39a is rotated, permitting the projection 37a 

compressed and fitted around the female coupling shaft 396. and recess 39a to be brought into engagement 

As shown m FIG. 27, an arm 63a is extended from an A description will now be made as to the configurations 

outer penphery of the outer cam 63 in a radial direction, and of the projection 37a and the recess 39a constituting the 

an end of the arm 63a is coupled with an end of a link 65 by 20 engaging portion of the coupling means 

apm 656 at a posiUon opposite from the openable cover 35. Tlie female coupHng shaft 396 provided in the main 

The oAer end of the hnk 65 is coupled to the cover 35 by assembly 14 is movable in the axial direction, as described 

^ ^i^IU ^fo . . hereinbefore, but is not movable in the radial direction. The 

FIG 28 is a view as seen from the right in FIG. 27, and process cartridge B is movable in its longitudinal direction 

wiien the openable cover 35 IS closed, the link 65, outer cam 25 and the cartridge mounting direction (x direction (HG 9)) 

63 and the hke are at the positions shown in the figure, where when it is mounted in the main assembly. In the longitudinal 

the male couplmg projection 37a and the recess 39fl are direction, the process cartridge B is permitted to move 

engaged so that dnving force can be transmitted from the between the guiding members 16R, 16L provided in the 

large gear 43 to the photosensitive drum 7. When the cartridge mounting space S 

openable cover 35 is opened, the pin 65a is rotated upward 30 When the process cartridge B is mounted to the main 

about the fulcrum 35a, so that arm 63a is pulled up through assembly 14, a portion of a cyUndrical guide 13aL (FIG 6 

the Imk 65, and the outer cam 63 is rotated; thus, relative 7 and RG. 9) formed on the flange 29 mounted to the 

sUdmg motion is caused between the outer cam 63 and the longitudinal end of the cleaning frame 13, is fitted substan- 

inner cam 64 to move the large gear 43 away from the tially without gap into the positioning groove 166 (FIG 9) 

photosensitive drum 7. At this time, the large gear 43 is 35 of the main assembly 14 to accomplish correct positioning 

pushed by the outer cam 63, and is moved against the and the spur gear 7n fixed to the photosensitive drum 7 is' 

compresaon coil sprmg 68 mounted between the side plate brought into meshing engagement with a gear (unshown) for 

67 and the large gear 43, by which the female coupling transmitting the driving force to the transfer roUer 4. On the 

r^^ 39a is dis^gaged from the male coupUng projection other hand, at the other longitudinal end (driving side) of the 

J7a as shown in FIG. 29 to release the coupling to bring the 40 photosensitive drum 7, a Cylindrical guide 13aR formed on 

process cartridge B into dcmounUble state, the cleaning frame 13, is supported by a positioning groove 

On the contrary, when the openable cover 35 is closed, the 16d provided in the main assembly 14 

pm 65a connecting the link 65 with the openable cover 35, By the cylindrical guide 13aR being supported in the 

is rotated downward about the fiilcrum 35a, and the link 65 positioning groove Ud of the main assembly 14, the drum 

IS moved downward to push the arm 63a down, so that outer 45 shaft 7a and the female shaft 396 are aligned with the 

cam 63 IS rotated m the opposite direction, by which the deviation not more than 2.00 mm, so that first aligning 

large gear 43 is moved to the left by the spring 68 to a function in the coupling action process is accomplished 

position shown m FIG 28, so that large gear 43 is set again By closing the openable cover 35, the female coupUng 

at a position of FIG. 28, and the female coupUng recess 39a recess 39a is moved horizontally to enter the projection 37a 

IS engaged vnih the male coupUng projection 37a to 50 Then, at the driving side (coupUng side), the positioning 

re^tabUsh a drive transmittable state. Thug, the demount- and the drive transmission are carried out as foUows 

able state and the drive transmittable state of the process When the driving motor 61 of the main assembly 14 is 

cartridge B are esUblished m response to opening and rotated, the female coupUng shaft 396 is moved toward the 

closmg of the openable cover 35. When the outer cam 63 is male coupUng shaft 37 (the direction opposite from the 

rotated m the opposite direction by the closing of the 55 direction of arrow d in FIG. U), and when the phase 

openable cover 35 to move the large gear 42 to the left from aUgnment is reached between the male coupUng projection 

the position of HG. 29, the female coupUng shaft 396 and 37a and the recess 39a (in this embodiment, the projection 

the end surface of the male coupUng shaft 37 may be abutted 37a and the recess 39a have substantiaUy equilateral triangle 

to each other so that male coupUng projection 37a and the configurations, the phase alignment is reach at each 120 

female coupUng recess 39a may not be engaged with each 60 degrees of rotation), they are brought into engagement, so 

other. However, they wiU be brought into engagement as that rotating force is transmitted to the process cartridge B 

soon as parting of the image formmg apparaUis A, as wiU be from the main assembly 14 (from the state shown in FIG 29 

described heremafter. to the state shown in FIG. 28). 

Thus, m this embodiment, as the process cartridge B is The sizes of the equilateral triangles of the male coupUne 

mounted to or demounted from the main assembly 14 of the 65 projection 37a and the recess 39a are different- morl 

apparatus, the openable cover 35 is opened. In interrelation particulariy. the cross-section of the triangular recess of the 

with the opemng and closing of the openable cover 35, the female coupling recess 39a is larger than the cross-section of 
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the triangular projection of the male coupling projection 
37a, and therefore, they are smoothly bought into engage- 
ment. 

The lower limit of the inscribed circle diameter of the 
triangular shape of the projection is about 8.0 mm from the 
standpoint of the necessary rigidity, and in this embodiment, 
it is 8.5 mm, and the inscribed circle diameter of the 
triangular shape of the recess is 9,5 mm, so that the gap is 
0.5 mm. 

In order to establish engagement of coupling with a small 
gap, it is desirable to establish a certain degree of alignment 
before the engagement. 

In this embodiment, in order to provide the concentricity 
of 1-0 mm desirable for the engagement with the gap of 0.5 
mm, the projection length of the projection 38 of the 
cylindrical bearing is made longer than the projection length 
of the male coupling projection 37a, and the outside cir- 
cum fere nee of the female shaft 39fl is guided by more than 
two projected guides 13aR4 provided in the projection 38a 
of the bearing, by which the concentricity before the cou- 
pling engagement between the projection 37 and the female 
shaft 39a is maintained at less than 1.0 mm, so as to stabilize 
the engaging action of the coupling (second aUgning 
function). 

When the image forming operation is started, the female 
coupling shaft 39b is rotated while the male coupling 
projection 37a is in the recess 39a, the inner surfaces of the 
female coupling recess 39a are brought into abutment to the 
three edge lines of the substantially equilateral triangular 
prism of the projection 37a, so that driving force is trans- 
mitted. At this time, the male coupling shaft 37 is moved to 
be aligned with the female shaft 39i> such that inner surfaces 
of the female coupling recess 39a of the regular prism are 
uniformly contacted to the edge lines of the projection 37a. 

Thus, the alignment between the male coupling shaft 37 
and the female shaft 396, are automatically established by 
the actuation of the motor 61. By the driving force trans- 
mitted to the photosensitive drum 7, the process cartridge B 
tends to rotate, by which a regulating abutment 13; (FIGS. 
4, 5, FIGS. 6, 7 and FIG. 30) formed on the upper siirface 
of the cleaning frame 13 of the process cartridge B; is urged 
to the fixing member 25 (FIGS. 9. 10 and FIG. 30) fixed to 
the main assembly 14 of the image forming apparatus, thus 
correctly positioning the process cartridge B relative to the 
main assembly 14. 

When the driving is not effected (image forming operation 
is not carried out), the gap is provided in the radial direction 
between the male coupling projection 37a and the recess 
39a, so that engagement and disengagement of the coupling 
are easy. When the driving is effected, the urging force is 
provided with stabilization, so that play or vibration there 
can be suppressed. 

In this embodiment, the male coupling projection and 
recess have substantially equilateral triangle shapes, but the 
same effects can be provided when they are substantially 
regular polygonal configuration. Substantially regular 
polygonal configuration is desirable since then the position- 
ing can be effected with high precision, but this is not 
limiting, and another polygonal shape is usable if the 
engagement is established with axial force. The male cou- 
pling projection may be in the form of a male screw having 
a large lead, and the female coupling recess may be in the 
form of a complementary female screw. In such a case, 
triangle male and female screws having three leads corre- 
sponds the foregoing male coupling projection and female 
recess. 

When the male coupling projection and the female recess 
are compared, the projection is more easily damaged, and 
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has poorer mechanical strength. In view of this, this embodi- 
ment is such that male coupling projection is provided in the 
exchangeable process cartridge B, and the female coupling 
recess is provided in the main assembly 14 of the image 

5 forming apparatus which is required to have a higher dura- 
bility than the process cartridge. However, the process 
cartridge B may have a recess, and the main assembly may 
have the projection, correspondingly. 

FIG. 33 is a perspective view showing in detail the 

10 mounting relation between the right-hand guiding member 
13R and the cleaning frame 13; FIG. 34 is a longitudinal 
sectional view wherein the right-hand guiding member 13R 
is mounted to the cleaning frame 13; and FIG. 35 shows a 
part of a right side of the cleaning frame 13. FIG. 35 is a side 

15 view showing an outline of a mounting portion of the 
bearing 38 integrally formed with the right-hand guiding 
member 13R. 

The description will be made as to the mounting to the 
cleaning frame 13 shown in FIG. 11 illustrating the rigfat- 

20 hand guiding member 13R (38) having the integral bearing 
38, and as to the mounting of the photosensitive drum 7 to 
the cleaning frame 13. 

A rear surface of the right-hand guiding member 13R has 
the integral bearing 38 concentric with the cylindrical guide 

25 13aR and having a small diameter, as shown in FIGS. 33, 34. 
The bearing 38 is extended to a cylindrical end thereof 
through a disk member 13aR3 provided at an axially 
(longitudinally) middle portion of the cylindrical guide 
13aR. Between the bearing 38 and the cylindrical guide 

30 13aR, a circular groove 38aR4 open to inside of the cleaning 
frame 13, is formed. 

As shown in FIGS. 33-35, a side surface of the cleaning 
frame 13 is provided with a partly circular-cylindrical 
shaped hole 13^ for receiving the bearing, and the gap 

35 portion 13hl has faced end portions with a gap therebetween 
smaller than the diameter of the bearing mounting hole 13h 
and larger than the diameter of the coupling projected shaft 
37. Since the coupling projected shaft 37 is engaged with the 
bearing 38, it is spaced from the bearing mounting hole 13/i. 

40 A positioning pin lZh2 is formed integrally on the side 
surface of the cleaning frame 13, and is fitted closely into the 
flange 13aRl of the guiding member 13R. By doing so, the 
photosensitive drum 7 in the form of an unit can be mounted 
to the cleaning frame 13 in a transverse direction crossing 

45 with the axial direction (longitudinal direction), and the 
position of the right-hand guiding member 13R is correctly 
determined relative to the cleaning frame when the right- 
hand guiding member 13R is mounted to the cleaning frame 
13 in the longitudinal direction. 

50 When the photosensitive drum 7 unit is to be mounted to 
the cleaning frame 13, the photosensitive dr\im 7 unit is 
moved in the direction crossing with the longitudinal 
direction, as shown in FIG. 33, to insert it into the bearing 
mounting hole 13h while moving the male coupling shaft 37 

55 through the gap portion 13A1 with the drum gear 7b being 
inside the cleaning frame 13. With this state, the dnmi shaft 
7a integral with the left-hand guide 13aL shown in FIG. U 
is inserted through a lateral edge 13k of the cleaning frame 
13 to be engaged with the spur gear 7/i, and a small screw 

60 13^ is threaded through the flange 29 of the guide 13aL into 
the cleaning frame 13, thus fixing the guide 13aL to the 
cleaning frame to support one end portion of the photosen- 
sitive drum 7. 

Then, the outer periphery of the bearing 28 integral with 
65 the right-hand guiding member 13R, is fitted into the bearing 
moimting hole 13^, and the inner circumference of the 
bearing 38 is engaged with the male coupling shaft 37; and 
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then, the positioning pin 13A2 is fitted into the hole of the 
flange 13aRl of the right-hand guiding member 13R. Then, 
a anall screw 13aR2 is threaded through the flange 13aRl 
into the cleaning frame 13, thus fixing the right-hand guiding 
member 13R to the cleaning frame 13. 

In this manner, the photosensitive drum 7 is correctly and 
securedly fixed to the cleaning frame 13. Since the photo- 
sensitive drum 7 is mounted to the cleaning frame 13 in the 
direction transverse to the longitudinal direction, the longi- 
tudinal end structtires are simplified, and the longitudinal 
dimension of the cleaning frame 13 can be reduced. 
Therefore, the main assembly 14 of the image forming 
apparatus can be downsized. The cylindrical guide 13aL has 
the large flange 29 securedly abutted to the cleaning frame 
13, the drum shaft la integral with the flange 29 is closely 
fitted into the cleaning frame 13. The right-hand side cylin- 
drical guide liaR is coaxial with and integral with the 
bearing 38 supporting the photosensitive drum 7. The bear- 
ing 38 is engaged into the bearing mounting hole 13A of the 
cleaning frame 13, and therefore, the photosensitive drum 7 
can be positioned correctly perpendicularly to the feeding 
direction of the recording material 2. 

The left side cylindrical guide 13aL, the large area flange 
29 and the drum shaft 7a projected from the flange 29, are 
of integral metal, and therefore, the position of the drum 
shaft 7a is correct, and the durabiUty is improved. The 
cylindrical guide 13aL is not worn even if the process 
cartridge B is repeatedly mounted to or demounted from the 
main assembly 14 of the image forming apparatus. As 
described hereinbefore in connection with the electric 
contacts, the electrical ground of the photosensitive drum 7 
is easy. The right-hand side cylindrical guide 13aR has a 
larger diameter than the bearing 38, and the bearing 38 and 
the Cylindrical guide 13aR are coupled by a disk member 
13flR3, The cylindrical guide 13flR is coupled with the 
flange 13aRl, and therefore, the cylindrical guide 13aR and 
the bearing 38 are reinforced and stiffened each other. Since 
the right-hand cylindrical guide 13aR has a large diameter, 
it has enough durability against the repeated mounting-and- 
demounting of the process cartridge B relative to the image 
forming apparatus, although it is made of synthetic resin 
material. 

FIGS. 36 and 37 iUustrate another mounting method of 
the bearing 38 integral with the right-hand guiding member 
13R to the cleaning frame 13. 

These are schematic views and show the bearing 38 of the 
photosensitive drum 7 as a major part. 

As shown in FIG. 36, there is provided a rib 13« 
extended circumferential at the outside edge of the bearing 
mounting hole 13A, and the outer periphery of the rib 13A3 
is a partial cylindrical configuration. In this example, a 
portion of the right-hand cylindrical guide 13flR extended 
beyond the disk member 13aR3 to the flange 13aRl, is 
closely fitted around the outer periphery of the rib 13A3. The 
bearing mounting portion 13/i of the bearing 38 and the outer 
periphery of the bearing 38 are loosely fitted. With this 
structure, although the bearing mounting portion IZh is 
non-continuous because of the gap portion 13A1, the open- 
ing of the gap portion 13/rl can be prevented. 

For the same pxirpose, a plurality of confining bosses 13A4 
may be provided at the outer periphery of the rib 13A3, as 
shown in FIG. 34. 

The confining boss 13A4 is manufactured by metal mold 
with the following accuracy, for example; IT tolerance of 9 
the grade for the circ\miscnl>ed circle diameter, and the 
concentricity of -0.01 mm or less relative to the inside 
circumference of the mounting hole 13A. 
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When the drum bearing 38 is moimted to the cleaning 
frame 13, an inner peripheral surface 13aR5 of the drum 
bearing 38 opposed to the outside circumference confines 
the confining boss 13/i4 of the cleaning frame 13, while the 
5 mounting hole 13/i of the cleaning frame 13 and the outside 
circumference of the bearing 38 are engaged, so that pos- 
sible misaUgnment during assembling due to the opening of 
the gap portion 13/il can be prevented. 
(Structure for Connecting Cleaning Chamber Frame (Dmm 
10 Chamber Frame) and Image Developing Chamber Frame) 
As stated previously, the cleaning chamber frame 13 and 
image developing chamber frame 12 of the process cartridge 
B are united after the charging roUer 8 and the cleaning 
means 10 are assembled into the cleaning chamber frame 13 
15 and the developing means 9 is assembled into the image 
developing chamber frame 12. 

The essential characteristics of the structure which units 
the drum chamber frame 13 and the image developing 
chamber frame 12 will be described below with reference to 
20 FIGS. 12, 13 and 32. In the following desa^tion, "right- 
hand side and left-hand side" means the right-hand side and 
left-hand side as seen from above, with reference to the 
direction in which the recording medium 2 is conveyed. 
The process cartridge removably installable in the main 
25 assembly 14 of an electrophotographic image forming appa- 
ratus comprises: an electrophotographic photosensitive 
drum 7; a developing means 9 for developing a latent image 
formed on the electrophotographic photosensitive drum 7; 
an image developing chamber frame 12 which supports the 
30 developing means 9, a drum chamber frame 13 which 
supports the electrophotographic photosensitive drum 7; a 
toner chamber frame 11 which houses toner storing portion; 
a compression type coil spring, one end of which is attached 
to the image developing chamber frame 12, being located 
35 above one of the lengthwise ends of the developing means, 
and the other end of which is in contact with the drum 
chamber frame 13; a first projection (right-hand side arm 
portion 19) which is projecting from the image developing 
chamber frame 12 in the direction perpendicular to the 
40 lengthwise direction of the developing means 9, being 
located above the lengthwise end of the developing means 9; 
a second projection (left-hand side arm portion 19); a first 
hole (right-hand side hole 20) of the first projection; a 
second hole (left-hand side hole 20) of the second projec- 
45 tion; a first joint portion (recessed portion 21 on the right- 
hand side) which is located in the right-hand side lengthwise 
end of the drum chamber frame 13, above the electropho- 
tographic photosensitive drum 7, and engages with the first 
projection (arm portion 19 on the right-hand side); a second 
50 joiiit portion (recessed portion 21 on the left-hand side) 
which is located in the left-hand side lengthwise end of the 
dnini chamber frame 13, above the photosensitive drum 7, 
and is engaged with the second projection (arm portion 19* 
on the left-hand side); a third hole (hole 13^ illustrated on 
55 the right-hand side in FIG. 12) of the first joint portion 
(recessed portion 21 on the right-hand side); a fourth hole 
(hole 13e illustrated on the left-hand side in FIG. 12) of the 
second joint portion (recessed portion 21 on the left-hand 
side); a first penetration member (joining member 22 on the 
60 right-hand side in FIG. 12) which is put through the first hole 
(right hole 20 and the third hole (right hole 13e), with the 
first projection (right arm portion 19) and the first joint 
portion (right recessed portion 21) being engaged with each 
other, to cormect the drum chamber frame 13 and the image 
65 developing chamber frame 12; a second penetrating member 
Qoining member 22 on the left-hand side in FIG. 12) which 
is put through the second hole (left hole 20) and the fourth 
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hole (left hole 13e), with the second projection (left arm 
portion 19) and the second joint portion (left recessed 
portion 21) being engaged with each other, to connect the 
drum chamber frame 13 and the image developing chamber 
frame 12. 

The image developing chamber frame 12 and drum cham- 
ber frame 13 of the process cartridge B, which are structured 
as described above, are joined through the following steps: 
the first joining step for joining the first projection (right arm 
portion 19) of the image developing chamber frame 12 and 
the first joint portion (right recessed portion 21) of the drum 
chamber frame 13; the second joining step for joining the 
second projection (left arm portion 19) and the second joint 
portion (left recessed portion 21); the first penetrating step 
for putting the first penetrating member (right joining mem- 
ber 22) through the first hole (right hole 20) of the first 
projection (right arm portion 19) and the third hole (right 
hole 13e) of the first joint portion (right recessed portion 21), 
with the first projection (right arm portion 19) and the first 
joint portion (right recessed portion 21) being engaged with 20 
each other, to connect the drum chamber frame 13 and the 
image developing chamber frame 12; the second penetrating 
step for putting the second penetrating member (left joining 
member 22) through the second hole (left hole 20) of the 
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portion 19 and the recessed portion 21 join becomes fixed. 
Therefore, the configuration of the arm portion 19 and the 
recessed portion 21 can be designed to make it easier to align 
the holes 20 of the arm portions 19 of the image developing 
chamber frame 12 and the holes 13e of both side walls of the 
recessed portion 21. 

As stated previously, it is common practice to unite the 
image developing unit D and the cleaning unit C after the 
image developing unit D is formed by joining the toner 
chamber frame 11 and image developing chamber frame 12, 
and the cleaning chamber frame 13 and the charging roller 
8 are assembled into the cleaning unit C. 

The image developing chamber frame 12 and the drum 
chamber frame 13 are designed so that the holes 20 of the 
15 first and second projections, respectively, and the holes 13^ 
of the first and second joint portions, respectively, become 
substantially aligned as the image developing chamber 
frame 12 and the drum chamber frame 13 are placed in 
contact with each other following the steps described above. 

Referring to FIG. 32, the profile of the tip 19a of the arm 
portion 19 forms an arc whose center coincides with the 
center of the hole 20, and the profile of the bottom portion 
21fl of the recessed portion 21 forms an arc whose center 
coincides with the center of the hole 13e. The radius of the 



second projection (left arm portion 19) and the fourth hole 25 arc-shaped portion of the tip 19a of the arm portion 19 is 



(left hole 13c) of the second joint portion (left recessed 
portion 21), with the second projection (left arm portion 19) 
and the second joint portion (left recessed portion 21) being 
engaged with each other, to connect the image developing 
chamber frame 12 and the drum chamber frame 13. After 
being joined with each other through the above described 
steps, the image developing chamber frame 12 and the drum 
chamber frame 13 together constitute the process cartridge 
B. 



slightly smaller than the radius of the arc-shaped bottom 
portion 21a of the recessed portion 21. This slight difference 
in radius between the arm portion 19 and the recessed 
portion 21 is such that when the bottom 21a of the recess is 
30 placed in contact with the tip 19a of the arm portion 19, the 
joining member 22 with a chamfered tip can be easily put 
through the hole 13e of the drum chamber frame 13 
(cleaning chamber frame 13) and then inserted into the hole 
20 of the arm portion 19. As the joining member 22 is 



According to this embodiment, the image developing 35 inserted, an arc-shaped gap is formed between the tip 19a of 



chamber frame 12 and the drum chamber frame 13 can be 
easily joined simply putting the joining members 22 through 
their connective portions, and also can be easily separated 
simply by pulling the joining members 22 out, as is evident 
from the above description. 

Among the above described steps, the developing means 
9 comprises the developing roller 9c in advance, and the first 
joining step for joining the first projection and the first joint 
portion, and the second joining step for joining the second 
projection and the second joint portion, are carried out at the 
same time, wherein 

(1) the photosensitive drum 7 and the developing roller 9c 
are held in parallel; 

(2) the developing roller 9c is moved along the peripheral 
surface of the photosensitive drum 7; 

(3) the image developing chamber frame 12 is rotatively 
moved as the developing roller 9c is moved; 

(4) the first and second projections (arm portions 19 on the 
right- and left-hand sides) enter the first and second 
joint portions (recesses 21 on the right- and left-hand 
sides) due to the rotative movement of the image 
developing chamber frame 12; 

(5) the first and second projections (both arm portions 19) 



the arm portion 19 and the bottom 21a of the recessed 
portion 21, and the arm portion 19 is rotatively supported by 
the joining member 22. The gap g in FIG. 32 is exaggerated 
for ease of depiction, but the actual gap g is smaller than the 
40 size of the chamfered portion of the tip of the joining 
member 22 or the size of the chamfered e<^e of the hole 20. 

Also referring to FIG, 32, when the image developing 
chamber frame 12 and drum chamber frame 13 are joined, 
they are moved so that the hole 20 of the arm portion 19 
forms a locus RLl or RL2, or a locus which falls between 
the loci RLl and RL2. The interior surface 20a of the top 
wall of the recessed portion 21 is angled so that the com- 
pression type coil spring 22a is gradually compressed as the 
image developing chamber frame 12 and drum chamber 
frame 13 are moved toward each other as described above. 
In other words, the image developing chamber frame 12 and 
the drum chamber frame 13 are shaped so that as they are 
moved toward each other as described above, the distance 
between the portion of the image developing chamber frame 
12, to which the compression type spring 22a is attached, 
and the aforementioned interior surface 20a of the top wall 
of the recessed portion 21, is gradually reduced. In this 
embodiment, the top end of the compression type coil spring 
22a comes in contact with a portion 20al of the slanted 
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fillly engage with the first and second joint portions 60 interior surface 20a in the middle of the joining process, and 

(both recessed portions 21). after the image developing chamber frame 12 and the drum 

With the above steps being strictly followed, the arm chamber frame 13 are completely joined, the compression 

portion 19 can be moved toward the recessed portion 21 by type coil spring 22a remains in contact with a spring seat 

circularly moving the developing roller 9c along the periph- portion 20a2 of the slanted interior surface 20a, which 

eral surface of the photosensitive dmm 7, with lengthwise 65 continues from the slanted portion 20al. The axial line of the 

ends of the photosensitive drum 7 having been aheady fitted compression type coil spring 22a and the plane of the spring 

with the spacer roller 9z. Thus, the point at which the arm seat portion 20a2 perpendicularly intersect. 
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Because the image developing chamber frame 12 and the 
drum chamber frame 13 are structured as described above, 
it is umiecessary to compress the compression type coil 
spring 22a with the use of a dedicated compression means 
when the image developing djamber frame 12 and the drum 
chamber frame 13 are united; the spring 22a is automatically 
placed in a proper position to press the developing roller 9c 
against the photosensitive drum 7. In other words, the 
compression type coil spring 22a can be attached to the 
spring seat 12t of the image developing chamber frame 12 
before the image developing chamber frame 12 and the 
drum chamber frame 13 are united. 

The locus RLl coincides with the circle whose center 
coincides with the center of the cross-section of the photo- 
sensitive drum 7, and the locus RL2 is substantially a 
straight line whose distance from the slanted surface 20al 
gradually reduces from the right-hand side of the drawing 
toward the left-hand side. 

Referring to FIG. 31, the compression type coil spring 
22a is held by the image developing chamber frame 12. FIG. 
31 is a vertical section of the image developing chamber 
frame 12, at a vertical plane passed through the base of the 
arm portion 19, in parallel to the direction X in which the 
process cartridge B is inserted. The image developing cham- 
ber frame 12 has the spring holding portion 12t which 
protrudes upward from the top surface of the image devel- 
oping chamber frame 12. This spring holding portion 12/ 
comprises at least a spring holding cylindrical base portion 
12k around which the compression type coil spring 22a is 
press-fitted, and a gmde portion 12n which is given a smaller 
diameter than the base portion 12* so that the compression 
type coil spring 22a can be loosely fitted around it. The 
height of the spring holding base portion 12* must be greater 
than the height the bottommost loop of the compression type 
coil spring 22fl reaches' when the compression type coil 
spring 22fl is in the least compressed state, and is desirable 
to be the height the second loop of the spring 22fl reaches, 
or greater. 

Referring to FIG. 12, the recessed portion 21 is between 
the external wall 135 of the drum chamber frame 13 and a 
partitioning wall 13/ located slightly inward of the external 
wall las. 

As regards the right-hand side recessed portion 21 of the 
drum chamber frame 13, which is located on the same 
lengthwise end of the drum chamber frame 13 as the drum 
gear 76, the inward facing surface of the external wall 135 
and the outward facing surface of the partitioning wall 13/, 
that is, the opposing two surfaces of the recessed portion 21, 
are perpendicular to the lengthwise direction of the drum 
chamber frame 13. and the arm portion 19 of the image 
developing chamber frame 12, which is located on the same 
lengthwise end of the image developing chamber frame 12 
as the development roller gear 9k, exactly fits between these 
opposing two surfaces. On the other hand, the left-hand side 
recessed portion 21 of the drum chamber frame 13, which is 
located on the same lengthwise end of the drum chamber 
frame 13 as the spur gear 7n, and the arm portion 19 of the 
inaage developing chamber frame 12, which is inserted into 
this left-hand side recessed portion 21, loosely fit in terms of 
the lengthwise direction of the process cartridge B. 

Therefore, the image developing chamber frame 12 and 
the cleaning chamber frame 13 are accurately positioned 
relative to each other in terms of the lengthwise direction of 
the process cartridge B. More specifically, this is due to the 
following reasons. It is easy to manufacture a drum chamber 
frame 13 having a precise distance between the opposing 
siufaces of the recessed portion 21 located at the lengthwise 
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end of the drum chamber frame 13, and also an image 
developing chamber frame 12 having an arm portion 19 with 
an accurate width. Further, even when the measurement of 
the image developing chamber frame 12 and cleaning cham- 
ber frame 13 in the lengthwise direction thereof change due 
to their deformation caused by temperature increase, the 
distance between the opposing two surfaces of the recessed 
portion 21, and the width of the arm portion 19 which fits 
between these opposing two surfaces, scarcely change, due 
to their small measurements. In addition, the recessed por- 
tion 21 located on the same side as the spur gear 7n, and the 
arm portion 19 which is fitted into this recessed portion 21, 
are provided with a play in the lengthwise direction of the' 
process cartridge B, and therefore, even if the measurements 
of the image developing chamber frame 12 and cleaning 
chamber frame 13 in the lengthwise direction change due to 
thermal deformation, no stress occurs between the image 
developing chamber frame 12 and the cleaning chamber 
frame 13 due to thefr thermal deformation. 
20 (Drum Grounding Path) 

Next, a drum grounding path through which the charge 
remaining in the photosensitive drum 7 is discharged to the 
apparatus main assembly 14 will be described. 

In this embodiment, the photosensitive drum 7 is 
25 grounded through the driven side. 

Referring to FIG. 11, the photosensitive drum 7 comprises 
a drum flange 34, which is solidly attached to one of the 
lengthwise ends of the drum cylinder 7d, the end opposite to 
the driven end, a portion of the flange 34 being fitted in the 
dmm cylinder 7d. This drum flange 34 is roUtively sup- 
ported by a drum shaft 7a fixed to a cleaning means frame 
13. The material for the drum shaft 7a does not need to be 
Hmited to metallic material; for example, it may be electri- 
cally insulative synthetic resin. 

On the other end of the drum cyUnder 7d, the drum 
cylinder 7d is fitted with a drum flange 36, which is also 
solidly attached to the drum cylinder 7d, with a portion 
thereof fitted in tl^ drum cylinder 7d, The flange 36 is 
provided with a lengthwise center hole, and an electrically 
conductive member 119 is fitted in this center hole of the 
flange 36, being enabled to freely move in the lengthwise 
direction of the photosensitive drum 7. The electrically 
conductive member 119 is in the form of a rod, and is formed 
of metallic material. One of the lengthwise ends of the 
member 119 is fixed to a grounding plate 118 disposed in 
contact with the inward surface 36c of the drum flange 36; 
one end 119a of the conductive member 119 is put through 
the center hole of the grounding plate 118 and is crimped. 
The grounding plate 118 is formed of metallic material and 
has elasticity. It has projections 118a, which are located, one 
for one, at the edges adjacent to the internal wall of the drum 
cylinder 7d, Each projection 118fl is slightly tilted toward 
the driven end of the photosensitive dmm 7, and bites into 
the internal surface 7dl of the drum cylinder 7d due to the 
elasticity of the projection 118a. With the above 
arrangement, the electrically conductive member 119 is 
moved in the lengthwise direction thereof due to the elas- 
ticity of the grounding plate 118. 

FIG. 41 is a lengthwise section of the ground contact on 
the photosensitive dnmi side illusU-ated in FIG. 11, depicting 
the sectional detail thereof. FIG. 42 is an elevation of the 
grounding plate 118. Referring to FIG. 42, the grounding 
plate 118 has a pair of opposing straight edges, and a pair of 
opposing curved edges, the contours of which are corre- 
spondent to the contour of the internal surface of the drum 
cylinder 7d, Each of the curved edge portions of the ground- 
ing plate 118 is provided with a pair of parallel grooves 
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HSb, which separate the projections 118a from the rest of apparatus main assembly 14, the female type coupler shaft 

the grounding plate 118. Each projection USa is slightly 396 on the apparatus main assembly side moves toward the 

bent at the deepest end of the grooves 1186, that is, at the hollow projection 37a, and couples with the projection 37a, 

base of the projection 118a. A referential FIG. 36h desig- immediately or as soon as the female type coupler shaft 39b 

nates a dowel which projects from the inward surface 36c of 5 begins to rotate. During this coupling process, the ground 

the drum flange 36. These dowels 36A are fitted in the contact U96 on the process cartridge side comes in contact 

correspondmg holes USd of the groundmg plate 118 to ^^h the ground contact 123b on the apparatus main assem- 

prevent the founding plate U8 from rotatmg relauve to the ^ly side before the brim 37al on the process cartridge side 

drum flange 36. Further the groundmg plate 118 is provided ^^^^ ^^^^^^ ^.^^ ^ surf ace 39al of the coupling 

with a pau- of holes 118c, which are located between the an f *u f 1 . , ^ \r. 

projection 118a, and the center hole at which the inward end ^° ^^"^ the fernale type coupler shaft 396. After 

119a of the electricaUy conductive shaft U9 is crimped to fix nidang contact with the counterparts on the process car- 

the shaft 119 and the grounding plate to each other. The hole ^^^^^ ^yP^ coupler shaft 396 and the ground 

118c is provided to increase the flexibility of the grounding contact member 123 are farther advanced against the elastic 

plate 118, around the hole 118c, so that the grounding plate ^^^^ grounding plate 118 by the elastic force of a 

118 does not flex near the center hole, that is, the area 15 compression type coil spring 68 (FIG. 28) which presses the 

adjacent to the crimped portion 119a of the electrically female type coupler shaft 396 toward the male type coupler 

conductive shaft 119. shaft portion 37, until the bottom surface 39al of the 

The outward end, that is, the ground contact portion 1196, coupling recess 39a of the female type coupler shaft 396 

of the electrically conductive member 119, is located on the makes contact with the brim 37al of the coupling projection 

inward side of the brim 37al of the hollow projection 37a 20 37a. Meanwhile, the elasticity of the plate spring 117 keeps 

located on the outward end of a male type coupler shaft the plate spring 117 in contact with the sliding type terminal 

portion 37. Therefore, when a process cartridge B is inserted 123a which advances with the female type coupler shaft 

into, or removed from, the apparatus main assembly 14, and 396. 

when the process cartridge B is handled outside the appa- As the female type coupler shaft 396 begins to rotate, the 

ratus main assembly 14, the ground contact 1196 is well 25 coupling recess 39a generates such force that keeps on 

protected. thrusting the coupling projection 37a into the coupling 

With -the provision of the above arrangement, as the recess 39a, since the front end, relative to the inward 

ground contact 1196 is pushed inward in the lengthwise direction, of the female type coupler shaft 396 is regulated, 

direction thereof, the center portion of the grounding plate Therefore, the contact between the brim 37al of the cou- 

118 flexes inward of the drum cyhnder 7d, so that the ground 30 pling projection 37a and the bottom surface of the coupling 

contact 1196 is enabled to move in the axial direction recess 39a is reliably maintained; the coupling between the 

thereof, even though the grounding plate 118 remains fixed process cartridge side coupler shafts and the apparatus mains 

to the drum cylinder 7d by the projections 118a located at assembly side coupler shaft is rendered reliable. The ground 

the curved edge portions of the grounding plate 118. contact member 123 on the apparams main assembly side 

Referring to FIG. 43, the ground contact 1196 is on the 35 rotates with the female type coupler shaft 396, and the 

axial line of the hollow projection 37a (male type coupler sliding type terminal 123a remains in contact with the plate 

shaft portion 37). spring 117, sliding and rubbing against the plate spring 117. 

Next, referring to FIG. 11, on the apparatus main assem- The speed at which the sliding type terminal 123a slides on 

bly side 14, a ground contact member 123 is put through the the plate spring 117 is slow, and the sliding keeps better 

lengthwise axial portion of a female type coupler shaft 396, 40 electrical contact between the two components, 

being solidly fixed to the female type coupler shaft 396. One Therefore, the charge remaining in the photosensitive 

end of the ground contact member 123 on the main assembly drum 7 can be discharged to the side plate 67 through the 

side constitutes a groimd contact 1236 on the apparatus main electrically conductive member 119, the ground contact 

side which comes in contact with the ground contact 1196 on member 123, and the plate spring 117. 

the process cartridge side. The other end of the ground 45 On the other hand, as the lid 35 is opened, the female type 

contact member 123 constitutes a sliding type terminal coupler shaft 396 moves in the direction to separate from the 

123a, which is placed in contact with a free end portion of coupling projection 37a. More specifically, &rst, the bottom 

a plate spring U7 which is fixed to a steel side plate 67 of surface 39al of the coupling recess 39a separates from the 

the apparatus main assembly 14 with the use of small screws brim 37al of the coupling projection 37a. Next, the elec- 

116. The ground contact 1236 on the main assembly side so Uically conductive member 119 is moved for a short period 

slightly projects above the bottom surface of the coupUng by the resiliency of the grounding plate 118, with the ground 

recess 39a of the coupling end of the female type coupler contact 1196 on the process cartridge B side following, that 

shaft 396, simplifying a maintenance checkup. The plate is, remaining in contact with, the ground contact 1236 on the 

spring 117 is formed of electrically conductive material, for apparatus main assembly 14 side, and thereafter, the ground 

example, spring steel, stainless steel, phosphor bronze, 55 contacts 1196 and 1236 become separated. At the same time 

beryllium, bronze, or the like. as the female type coupler shaft 396 retreats, the ground 

As for the material for the electrically conductive member contact member 123 retracts, with the sliding type terminal 

119, phosphor bronze, stainless steel, plated steel, or the like 123a bending the spring plate 117, imtil the female type 

arc usable. As for the material for the grotmd contact coupler shaft 396 becomes completely separated from the 

member 123, the same materials as those for the electrically 60 coupling projection 37a. At this point, the process cartridge 

conductive member 119 may be employed. It should be B can be removed from the apparatus main assembly 14. 

noted here that when spring steel is used as the material for In the above described embodiment, the process cartridge 

the plate ^ring 117, phosphor bronze or beryllium bronze is B is provided with the male type coupler shaft portion 37 

desirable as the material for the sliding type terminal 123a with the coupling projection 37a, and the apparatus main 

from the standpoint of wear resistance. 65 assembly 14 is provided with the female type coupler shaft 

As an operator closes a hd 35 of the apparatus main 396 with the coupling recess 39a engageable with the 

assembly 14 after mounting the process cartridge B in the coupling projection 37a. On the contrary, in an embodiment 
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which will be desaibed next, the process cartridge B is 
provided with a female type coupler portion 37 with a 
coupling recess 37c having a brim 37b, and the apparatus 
main assembly 14 is provided with a male type coupler shaft 
39b with a coupling projection 39c (because a male type 
coupler shaft does not have a recess, there is no portion 
correspondent to the coupling recess 39a\ as illustrated in 
HGS. 44, 45, and 46. 

The coupling recess 37c is in the form of a twisted 
trigonal prism, and the coupUng projection 39c is in the form 
of a twisted polygonal prism, more specifically, in the form 
of a twisted trigonal prism with a substantially equilateral 
triangular cross section. As for the sizes of the coupling 
recess 37c and the coupling projection 39c, the coupling 
recess 37c is larger than the coupling projection 39c, by such 
an amount that when the coupling projection 39c is placed 
in the coupling recess 37c, the edges of the coupling 
projection 39c can come in contact with the corresponding 
internal surfaces of the coupling recess 37c. 

At the center of the end surface 39cl of the coupling 
projection 39c, the ground contact 123b on the apparatus 
main assembly 14 side is exposed, and at the bottom surface 
37cl of the coupling recess 37c, the groimd contact lL9b on 
the process cartridge B side is exposed. Referring to FIG. 44, 
the ground contacts 1196 and 123b are located at the ends of 
the electrically Conductive member 119 and the ground 
contact member 123, respectively. As for their description, 
referring to the description of FIGS. 40-^ will suffice. 
(Relationship Between Coupling Means and Grounding of 
Photosensitive Drum) 

The above described coupling means comprises a female 
type coupler shaft portion with a coupling recess in the form 
of a twisted prism, and a male type coupler shaft with a 
coupling projection in the form of a twisted prism having the 
same shape as the female coupling portion, wherein driving 
force is transmitted by coupling the female and male cou- 
pling portions. Therefore, the driving side pulls the process 
cartridge 7 in the axial direction, effectively stabilizing the 
position of the photosensitive drum 7, or the process car- 
tridge B, in the lengthwise direction. 

On the other hand, as for means for applying pressure to 
keep the ground contacts 1196 and 1236 in contact with each 
other, a coupling means which does not generate thrust may 
be employed because a compression type coil spring 68 
which presses the male type coupler shaft 396 (coupler shaft 
on the apparatus main assembly side) in the axial direction 
is iised such, a coupling means may comprise a coupling 
projection 37fl in the form of a polygonal prism (for 
example, a substantially trigonal prism), not twisted, and a 
couphng recess 39a in the form of a polygonal prism (for 
example, a substantially trigonal prism), not twisted, 
wherein the coupling projection 37a is engaged in the 
coupling recess 39a. With this arrangement, aligning effect 
is generated, but thrust is not generated, and yet, the ground 
contacts 1196 and 1236 can be kept in contact with each 
other by the pressure from the compression type coil spring. 
This relationship between the apparatus main assembly side 
and the process cartridge side in terms of coupler configu- 
ration may be reversed as illustrated in FIG. 45, in which the 
apparatus main assembly side has a coupling projection 39c 
in the form of a polygonal prism (for example, a substan- 
tially trigonal prism), and the process cartridge side has a 
coupling recess 37c (straight hole) in the form of a polygonal 
prism (for example, a substantially trigonal prism). Also in 
this case, aligning effect is generated, but no thrust is 
generated, and yet, the groimd contacts 1196 and 1236 can 
be kept in oonUct with each other by the pressure from the 
compression type coil spring. 



44 



10 



15 



20 



30 



40 



45 



55 



60 



65 



In the above description of the coupling means, the 
coupling means member on the driving side, and the cou- 
pling means member on the driven side, are eiliier both in the 
twisted form, relative to the axial direction, or both in the 
form which is not twisted. Such configuration of the cou- 
pling means may be optionally employed depending on 
apparatus design regarding the way the process cartridge B 
is installed in the apparatus main assembly 14 and/or the 
way the photosensitive drum 7 is attached to the process 
cartridge B. 

For example, given that the apparatus main assembly 14 
is provided with a female type coupler shaft 39fl with a 
coupling recess in the form of a twisted polygonal prism, in 
order to fix the position of the process cartridge B relative to 
the apparatus main assembly 14 in the axial direction (for 
example, in the case of ari arrangement in which a com- 
pressed compression spring is placed at one end of a process 
cartridge space in the apparatus main assembly 14, in 
aUgnment with the axial line of the photosensitive drum 7, 
and the photosensitive drum 7 is attached to the cartridge 
frame so that it does not move in the axial direction relative 
to the cleaning means frame 13), the coupling projection 37a 
of the male type coupler shaft portion 37 may be in the form 
of a normal polygonal prism which couples with the cou- 
pling recess 39a. 

Also, it is possible to provide the qjparatus main assem- 
bly 14 with a male type coupler shaft having a coupling 
projection in the form of a polygonal prism, and provide the 
process cartridge B with a female type coupler shaft portion 
having a coupling recess in the form of a normal polygonal 
prism which accommodates such a coupling projection on 
the apparatus main assembly 14 side. 

Next, a grounding method, which is usable when the 
photosensitive drum 7 is supported by the cleaning means 
fi-ame 13 differently from the way it was supported in the 
preceding embodiments, will be described. Referring to 
FIG. 47, one end of the photosensitive drum 7 is fitted with 
a drum flange 34, and the other end is fitted with a drum 
flange 36. Both drum flanges 34 and 36 are solidly fixed to 
the photosensitive drum 7. The drum flange 36 comprises a 
hollow coupler shaft portion 37 with a coupling projection 
37a. Through the internal space of this hollow coupler shaft 
portion 37 with the projection, a steel through shaft 24 of the 
photosensitive drum 7 is rotatively put by press fitting, with 
the end portion 24fl of the steel through shaft 24 extending 
into the shaft 37 far enough to overlap with a bearing 38. The 
through shaft 24 is also rotatively fitted in the drum flange 
34 on the other side of the photosensitive drum 7. Further, 
a grounding plate 118 which electrically connects the drum 
cylinder 7d and the through shaft 24 is fixed to the drum 
flange 34. The bearing 38 is fixedly supported by the 
cleaning means frame 13, and rotatively supports the cou- 
pler shaft portion 37 with the coupling projection 37a. The 
lengthwise end portion 246, that is, the end opposite to the 
coupling means, of the through shaft 24 is fixedly supported 
by being pressed into the cylindrical guide portion 13flL of 
the cleaning means frame 13. Thus, the photosensitive drum 
7 is supported by the cleaning means frame 13. The endmost 
portion of the end portion 24a of the through shaft 24 is 
reduced in diameter, being put through the core portion of 
the coupling projection 37a, and exposed at the outward 
surface of the coupling projection 37a. This exposed portion 
of the through shaft 24 constitutes the ground contact 1196, 
which is kept in contact with the ground contact 1236 on the 
apparatus main assembly 14 side by the pressure from a 
spring. 

As a motor 61 rotates, with the coupling projection 37a 
and the coupling recess 39a being in engagement, the male 
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type coupler shaft portion 37 with the coupling projection 
37a rotates, along with the drum flange 36 integral with the 
coupler shaft portion 37, on the stationary through shaft 24. 
As a result, the drum cyUnder 7d and the drum flange 34, 
which are integrally joined with the drum flange 36, also 
rotate. The drum flange 34 rotates on the throiigh shaft 24, 
and the ground contacts 1196 and 123b slide upon each 
other. 

One end of the grounding plate 118 is attached to the 
internal surface of the drum cylinder 7d by pressure welding, 
and the other end is elastically in contact with the peripheral 
surface of the through shaft 24, and therefore, as the pho- 
tosensitive drum 7 rotates, the grounding plate 118 slides on 
the peripheral surface of the through shaft 24. 

Next, referring to FIG, 48, the groimding method in 
another embodiment of the photosensitive drum supporting 
structure in accordance with the present invention will be 
described. Also in this embodiment, one end of the photo- 
sensitive drum 7 is fitted with a drum flange 36, and the other 
end is fitted with a drum flange 34. The drum flanges 36 and 
34 are firmly attached to the photosensitive drum 7. The 
dnmi flange 36 integrally comprises a hollow male type 
coupler shaft portion 37 with a coupling projection 37a. 
Through the internal space of this coupler shaft portion 37 
with the coupling projection 37fl, a steel through shaft 24 of 
the photosensitive drum 7 is rotatively put by press fitting, 
with the end portion 24a of the steel through shaft 24 
extending into the shaft 37 far enough to overlap Avith a 
bearing 38. The through shaft 24 is also rotatively fitted in 
the drum flange 34 on the other side of the photosensitive 
drum 7. The bearing 38 is fixedly supported by the cleaning 
means ft-ame 13, and rotatively supports the coupler shaft 
portion 37 with the coupling projection 37a. The lengthwise 
end portion 246, that is, the end opposite to the coupling 
means, of the through shaft 24 is rotatively supported by a 
bearing 28 which is supported by being fitted into the 
cylindrical guide portion 13aL of the cleaning means frame 
13. Thus, the photosensitive drum 7 is supported by the 
cleaning means frame 13. 

The grounding plate 118 is fixed to a through shaft 26 of 
the photosensitive drum 7, and also to the drum cylinder 7d, 
with the projections of the grounding plate 118 biting into 
their surfaces (FIGS. 41 and 42 illustrate the projection 
which bites into the drum cylinder 7d, and projection which 
bites into the through shaft 26 is similar in shape to the 
projection for the dnun cylinder 7d), 

Next, referring to FIG. 49, the grounding method in 
another embodiment of the photosensitive drum supporting 
strucmre in accordance with the present invention will be 
described. Each lengthwise end of the photosensitive drum 
7 is fitted with drum flanges 34 and 36, respectively. In this 
embodiment, one end of a through shaft 27 of the photo- 
sensitive drum 7 integrally comprises a male type coupler 
portion 37a, and this through shaft 27 is put through the 
dnmi flanges 36 and 34 by press fitting or the like method, 
being thereby fixed thereto. The coupling means side end of 
the through shaft 27 is increased in diameter, forming an 
enlarged diameter portion 27a, and is rotatively fitted in a 
bearing 38 which is supported by the cleaning means frame 
13. The other end 27c of the through shaft 27 is routively 
fitted in a bearing 28 which is fixedly supported by the 
cleaning means frame 13. TTius, the photosensitive drum 7 
is supported by the cleaning means frame 13. 

As for the electrical connection between the through shaft 
27 and the drum cylinder 7dj a groimding plate 118 is 
provided, which is formed of spring steel, and has the same 
type of projections as those illustrated in FIGS, 41 and 42, 
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which bite into the through shaft 27 and the dnmi cylinder 
7d in order to electrically connect the through shaft 27 and 
the drum cylinder 7d. The through shaft 27 is formed of steel 
or electrically conductive resin. 

As the coupling projection 37a fits into the coupling 
recess 39a on the apparatus main assembly 14 side, the end 
surface 37al (ground contact 1196) of the coupling projec- 
tion 37a comes in contact with the ground contact member 
123 on the apparatus main assembly 14 side. 

As for the direction in which the coupling recess 39a, and 
the coupling projection 37a, are twisted, it is opposite to the 
direction in which the drum gear is rotated, as seen from the 
entrance side of the recess looking toward the bottom side 
thereof. 

The amount of the twist of the recess and the projection 
is at a rate of 1* to 15** per 1 mm of axial length. 

The depth of the recess in this embodiment is approxi- 
mately 4 mm, and is twisted approximately 30** overall. 

Although the coupling means in the preceding embodi- 
ment comprised a twisted recess and a twisted polygonal 
prism, the coupling means may comprise a twisted hole and 
a normal polygonal prism. In the case of the latter, a normal 
trigonal prism, for example, fits into a twisted recess, and as 
the recess rotates, the trigonal prism makes contact with the 
internal surface of the recess by the base portion, whereby 
the position of the trigonal prism is fixed relative to the 
recess. This base portion of the trigonal prism is rendered 
relatively strong compared to the other portions, and 
therefore, the trigonal prism as the coupling projection does 
not deform in terms of overall shape. However, the edges of 
the trigonal prism, the adjacencies thereof, and/or the inter- 
nal surface of the recess correspondent thereto, slightly 
deform as the edges and the adjacencies thereof bite into the 
internal wall of the hole, better stabilizing the state of the 
coupling between the projection and the recess. The normal 
prism is easier to form than the twisted one. 

Since the coupling means in accordance with the present 
invention generates self aligning effect, the location of the 
rotational center of the ground contact on the process 
cartridge B side coincides with the location of the ground 
contact on the apparatus main assembly side which is at the 
center of the coupling means member on the apparatus main 
assembly side. Therefore, the sweeping area of the mutually 
rubbing ground contacts becomes smallest possible, and also 
the speed at which the ground contacts rub each other 
becomes slowest possible. As a result, the lives of the ground 
contacts become longer, and also, the state of the contact 
between the ground contacts become more stable. Further, 
because the contact surface on the process cartridge side is 
not outwardly exposed, it is possible to prevent such contact 
failure that is caused as a hand or the like comes in contact 
with the contact surface. 

FIG. 50 iUustrates another embodiment of the photosen- 
sitive drum grounding method in accordance with the 
present invention, 

A ground contact member 123 on the apparatus main 
assembly 14 side is loosely put through the core portion of 
the male type coupler shaft 396 with a coupling projection 
39c, and is nonrotative. The outward end of the ground 
contact member 123 is fixed to a plate spring 117 by 
crimping. The other features of this embodiment are the 
same as those in the embodiment illustrated in FIG. 44. 

FIG. 51 illustrates another embodiment of the photosen- 
sitive drum grounding method in accordance with the 
present invention. 

. A ground contact member 123 on the apparatus main 
assembly 14 side is fixed to a female type coupler shaft 396, 
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which is supported by a bearing 116 fixed to the side plate First, the coupling means member on the apparatus main 

of the apparatus main assembly 14. Between the outward assembly 14 side will be described. Referring to FIG. 55, a 

end of the ground contact member 123 and the bearing U6, ground contact member 123 on the apparatus main assembly 

a compression type coil spring 117 is nonrotatively attached, 14 is loosely put through the core portion of the female type 

and therefore the compression type coUspnn^ 5 coupler shaft 39b with a coupling recess 39a, and is 

rtlf.'TiS^l^H^^^^^ ^ Donrotative, as is the ground contact member 39b illustrated 

™JS?Sc^^ gr^^ 7 IS grounded as ^ j^q ^h, ^^,^Zd end of the ground contact member 

me ground contacts il9b and 1236 come m contact with i-ii ,v «„ j ♦ *i. <^ j ^* c , 

each other portion 117a of a plate sprmg 117 

In the preceding embodiments, the ground contact 119£> crimping. The other features of the coupling means 
was disposed at the center of the drum flange 36. Id other ^° structure on the apparams main assembly 14 side are the 

words, the ground contact U96 is placed on the axial line of ^ structure iUustrated in FIG. 44. 

the drum flange 36. However, this electrically conductive ground contact 1236 on the apparatus main assembly 

member 119 can be eliminated. More specifically, the drum ^^^^ projects above the bottom surface 39al of the 

flange 36 is rendered solids and electrically conductive on its coupling recess 39a, simplifying the maintenance checkup, 

own, and is placed in contact with the groimd contact 15 The plate spring 117 is formed of electrically conductive 

member 123. As for the material usable for such a drum material, for example, spring steel plate, stainless steel plate, 

flange 36, polyacetal which contains electrically conductive phosphor bronze plate, beryllium bronze plate, or the like 

filler, polypheny lene sulfone which contains electrically plate. 

conductive filler, polyamide which contains electrically con- As for the material for the electrically conductive member 

ductive filler, and the like material, are proper. With the 20 119, phosphor bronze, stainless steel, plate steel, or the hke 

elimination of the electricaUy conductive member 119, the are usable. As for the material for the ground contact 

structi^e of the core portion of the coxQ)ler shaft can be member 123, the same material as those for the electrically 

sunphfied and Oierefore the number of assembly steps can conductive member 119 are also usable, but it is desirable 

be r«luced. As for the electrically conducive fiUer, carbon that the ground contact member 123 and the electrically 

^"Sr ^ ' ' conductive member 119 are different in material. 

m^. 52 shows another embodiment of the photosensitive J^^^^^^l « ^^^ J^' u^u^'^'^'^T^uT ^""^ 

drum grounding structtire in accordance wiSi the present ^ ^^^^^ ^"f ^ ^° ^I?^ 

inventSn. cylmder 7d, on the side opposite to the driven side. Tbis 

The coupling means member (drum flange 36) in this f ^"^P ^ ^ rotatively supported on a drum shaft 7a 

embodiment is formed by two color injection molding. In . cleanmg means frame 13. Since the drum shaft 

other words, a coupling projection 37a, and a narrow ^° embodiment is not used for grounding the pho- 

diameter portion 36d (dotted portion) integral with the tosensitive drum 7, the material therefor does not need to be 

projection 37a, are formed of the aforementioned electri- limited to metallic materials; it may be insulative synthetic 

cally conductive material, whereas a gear 7b (helical gear) resin. 

portion is formed of highly wear resistant material (for ^5 On the driven side of the photosensitive drum 7, the fitting 

example, polyacetal or polycarbonate). The portion desig- portion 36^/of a drum flange 36 is fitted in the drum cylinder 

nated with a referential FIG. 36e is where the drum flange 7d, and a portion of the edge of the drum cylinder 7d is 

36 is fitted in the drum cylinder 7d. According to tMs crimped into the recess 36/ located at the peripheral siuf ace 

embodiment, the charge in the photosensitive drum 7 is of the fitting portion 36d, as indicated by a referential figure 

discharged to the apparatus main assembly 14 through Uie 40 K in FIG. 56A, to fix the drum cylinder 7d and the drum 

narrow diameter portion 36d and the coupling projection flange 36 to each other. The drum flange 36 has a tiered 

^7a. cylindrical hole 134 which comprises a portion 134a, a 

FIG. 53 is another embodiment of the coupling projection portion 1346, and a portion 134c, which are located in this 

in accordance with the present invention. In this order firom the coupling projection 37a side. Ihe cylindrical 

einbodiment, a make type coupler shaft portion 37 com- 45 hole portion 1346 is slightly smaUer in diameter than the 

prises a support shaft 37a5 and a plurality of spherical cylindrical hole portion 134a, and the cylindrical hole por- 

contacts 37a3. The support shaft 37a5 is disposed on the end tion 124c is greatly larger in diameter than the cylindrical 

surface of the coupler shaft 37, and the plurality of spherical hole portion 1346. 

contacts 37a3 are attached, one for one, to the end of a The electrically conductive member 119 is press fitted 
plurality of radial arms extending from the support shaft 50 through the central hole 134 of the drum flange 36 fixed to 
37a5. The driving force is transmitted as the plurality of the driven side of the photosensitive drum 7, being pie- 
spherical contacts 37a3 make contact with the internal vented from moving in the axial direction. This electrically 
surface of the coupling recess 39a. A ground contact 1196 is conductive member 119 is a tiered rod, comprising a small 
exposed at die inward end of the support shaft 37a5. diameter portion U9d and a large diameter portion 119c. 

FIG. 54 depicts another embodiment of the coupling 55 The anall diameter portion 119d is press fitted in the 

projection in accordance with the present invention. It is a cylindrical hole portion 1346, and die large diameter portion 

modification of the coupling projection illustrated in FIG. 119c is loosely fitted in the cyhndrical hole portion 134a, 

53. In this modification, the combination of the plurality of with some gap between itself and the internal surface of the 

radial arms 37a4 and spherical contacts 37a3 in FIG. 53 are cylindrical hole portion 134a. Fiuther, the inward end por- 

replaced with a single triangular plate 37a4. Also in this 60 tion of the small diameter portion 119rf is fitted in the central 

embodiment, a groimd conUct 1196 is disposed on the axial hole of a grounding plate 118, being fixed thereto. The 

line of the coupler shaft 37. grounding plate 118 is placed in contact with the inward 

(Another Embodiment of Grounding Method for Process surface of the drum flange 36. Further, the curved edges of 

Cartridge) the grounding plate 118 are provided with a projection 118a, 

In this embodiment, an electrically conductive member 65 the tip of which slightly bends toward the driven side, and 

119 is fixed to a coupling means member 36 (drum flange), bites into the inward surface 7dl of the drum cyUnder 7d due 

which will be described below in detail. to its own elasticity. 
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FIG. 56 A is an enlarged vertical section of the ground 
contact and the adjacencies thereof illustrated in FIG. 55, at 
a plane passed through the lengthwise axis of the photosen- 
sitive drum 7, and depicts the details thereof. FIG. 57 is a 
frontal elevation of the grounding plate 118. Referring to 
FIG. 57, the grounding plate 118 is in the form of a disc. It 
has two opposing pairs of parallel slits with a predetermined 
length, which are cut from the periphery of the grounding 
plate 118 in parallel to any given diameter thereof, one on 
each side of the diameter. The portions between these 
parallel slits llSb constitute projections 118a having an end 
portion 118^1 which is slightly bent toward the driven side. 
This end portion llSal has two pointed tips which bite into 
the inward surface 7dl of the drum cylinder 7d. A referential 
FIG. 36h designates a dowel which projects from the inward 
surface 36c of the drum flange 36, and is fitted in the hole 
of the grounding plate 118 to prevent the grounding plate 
118 from rotating relative to the drum flange 36. In order to 
fix the grounding plate 118 to the dmm flange 36, after the 
dowel 36A is inserted in the hole of the grounding plate 118, 
the diameter of the end portion of the dowel 36h \s increased 
by softening it with heat. The increased diameter portion of 
the dowel 36/t prevents the grounding plate 118 from being 
separated from the drima flange 36 while mounting the 
ground contact member 119. 

Aground contact 1195 constituted of the other end of the 
grouind contact member 119 is located slightly inward of the 
brim portion 37fll of the hollow coupling projection 37^ of 
the male type coupler shaft portion 37. Therefore, when the 
process cartridge B is inserted into, or removed from, the 
apparatus main assembly 14, and when the process cartridge 
B having been removed from the apparatus main assembly 
14 is handled, the groimd contact 1196 is protected. 

The ground contact 1196 is exposed from the bottom 
surface of the hollow portion of the coupling projection 37a, 
below the brim portion 37al, on the axial line of the 
coupling projection 37ti, as illustrated in FIG. 41. 

Next, the relationship between the grounding plate 118 
and the configuration of the inward end 36c of the drum 
flange 36 will be described. Referring to FIG. 56 A, the 
inward end 36c of the duun flange 36 is provided with a 
groove 36^ which extends in the diameter direction of the 
drum flange 36, and is aligned with the projection 118a of 
the grounding plate 118 so that the bent tip portion 118al of 
the projection 118a is not prevented from biting into the 
inward surface of 7dl of the drum cylinder 7d. The ground- 
ing plate 118 is in the form of a disc, except for the 
projection 118a. The diameter of the grounding plate 118 is 
slightly smaller than the internal diameter of the drum 
cylinder 7d, and the projection 118a slightly extends beyond 
the periphery of the disk. Referring to FIG. 59, the center 
hole of the grounding plate 118, in which the electrically 
conductive member 119 is fitted, is in the form of a letter 
**H," wherein the opposing edges 118^1 of the horizontal 
stroke portion which connects the left and right vertical 
strokes are bent toward the nondriven side as shown in FIG. 
58. The distance between these opposing edges 118c/l is less 
than the diameter of the small diameter portion I19d of the 
electrically conductive member 119. 

Next, regarding the grounding plate 118, the positional 
relationship among the projection 118a, the hole 118c in 
which the dowel 36h is fitted, and the hole llSd in which the 
electrically conductive member 119 is fixedly fitted, wiU be 
described. The pair of opposing projections 118a, and the 
pair of opposing holes 118c for the dowel, are located on 
lines a and p, respectively, which include the center of the 
grounding plate 118, and each of them is located the same 
distance from the center of the grounding plate 118 as is its 
counterpart. 
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The lines a and p intersect each other, and the angle 6 
between the two lines in this embodiment is approximately 
30**. Regarding the hole 118d in which the electrically 
conductive member 119 is fixedly fitted, the opposing edges 

5 1184il are parallel to the line p, and the center of the hole 
118^ is on a line y which is passed through the center of the 
grounding plate 118, perpendicularly to the line p. The 
distances from the center of the grounding plate 118 to the 
opposing edges IXSdX are equal. 

10 The grounding plate 118 is placed in contact with the 
surface of the inward end 36c of the drum flange 36, with the 
dowel 36h of the drum flange 36 fitted in the hole 118c of 
the grounding plate 118. Then, the head portion of the dowel 
36/t is softened with heat, and is increased in diameter as it 

15 is rendered semispheric as shown in FIG. 5 6 A. Then, as the 
semispheric portion end portion of the dowel 36h cools 
down, the drum flange 36 and the grounding plate 118 are 
fixed to each other. Next, the electrically conductive member 
119 is inserted in the center hole 134 of the drum flange 36 

20 in the direction of an arrow mark Y as shown in FIG. 56A. 
More specifically, first, the small diameter portion 119d of 
the electrically conductive member 119 is press fitted into 
the small diameter portion 1346 the center hole 134 of the 
drum flange 36. Next, the small diameter portion 119</of the 

25 electrically conductive member 119 is forced into the elec- 
trically conductive member anchoring hole 118d located at 
the center of the grounding plate 118, bending inward the 
opposing edges llSdl. Next, the large diameter portion 119c 
of the electrically conductive member 119 comes^in contact 

30 with the stepped portion of the center hole 134 of the drum 
flange 36, fixing the position of the electrically conductive 
member 119 relative to the drum flange 36 in the axial 
direction. As a result, the ground contact 1196 is located 
within a center hole 134, a predetermined distance inward of 

35 the brim portion 37a 1 of the coupling projection 37a. 

As described above, the drum flange 36, the grounding 
plate 118, and the electrically conductive member 119 are 
unitized as a coupling means member. Then, the fitting 
portion 36d of the drum flange 36 is fitted in the drum 

40 cylinder 7d, and the drum flange 36 and the drum cylinder 
7d are fixed to each other as a portion of the edge of the drum 
cylinder 7d is crimped into the recess 36/of the drum flange 
36 as indicated by the referential figure K. FIGS. 56B and 
56C are perspective views of the coupling means member C 

45 illustrated in FIG. 56 A. 

In this embodiment, the ground contact 1196 on the 
cartridge side and the ground contact 1236 on the apparatus 
main assembly side are placed in contact with, or separated 
from, each other in the following marmer. As the gear 43 on 

50 the main assembly side is driven in the state depicted in FIG. 
55, the photosensitive drum 7 is rotated, and the drum flange 
36 with a drum gear 76 is rotated with the electrically 
conductive member 119 (ground contact 1196). Since the 
drum gear 76 is a helical gear, it is thrust in the direction of 

55 an arrow mark d in FIG. 55. Further, as was already 
described, the coupling projection 37a and the coupling 
recess 39a pull each other in the axial direction, and 
therefore, the bottom siuface 39al of the coupling recess 
39a and the brim 37al of the coupling projection 37a are 

60 placed in contact with each other. Also as described before, 
the coupling recess 39a is located at a predetermined posi- 
tion to which it is advanced as the lid 35 of the apparatus 
main assembly 14 is closed, and therefore, the position of the 
photosensitive drum 7 relative to the axial direction is fixed. 

65 As described above, the elastic force of the plate spring 
117 presses the grounding contact member 123 into the 
electrically conductive member 119 of the process cartridge 
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m the aaal direction opposite to the direction of the arrow therefore, spring steel, plated spring steel, or the like, which 

mark d, but this elastic force is set to be weaker than both are greater in hardness than the electrically conductive 

the force which works m the direction to puU the coupling member U9 is desirable as the material for the grounding 

projection 37fl into the coupling recess 39a, and the thrust plate 118. 

generated by the drum gear 7b. Therefore, the elastic force 5 According to this embodiment, the electrically conductive 

of the plate sprmg 117 does not interfere with the positioning member 119 is fixed to the drum flange 36 simply by 

of the photosensiuve drum 7 in the axial direction. inserting it through the center hole of the drum flange 36 

•nie ^ound contact member 123 is fixed to the plate and then through the anchoring hole llSd of the grounding 

spring 117, and is placed in contact with the electrically plate 118 to prevent it from slipping out. With this 

conductive member 119 by the elastic force of the plate lo arrangement, even if the electricaUy conductive member 119 

sprmg 117. Therefore, the ground contact I19b of the does not fit in the center hole 134 of the drum flange 36 as 

el«to«aiy conductive member 119 and the ground contact tightly as it should, the electrically conductive member 119 

1236 of the ground contact member 123 are kept in contact does not slip out of the drum flange 36. Further the center 

with eadi other, and their end surfaces slide against each hole 134 of the drum flange 36 has a stepped portion with 

*^ wJL .u .J ^ - . stepped portion of the electrically conductive 

When the process cartndge B is removed from the appa- member 119 meets, and therefore, the electrically conduc- 

ratus mam assembly 14, the female type coupler shaft 39b tive member 119 is accurately positioned in the axial 

is retracted, together with the large gear 43, from the direction, relative to the drum flange 36 

coupling projecUon 37iz of the male type coupler shaft The grounding plate 118 is fixed to the drum flange 36 by 

portion 37 At the begmning of the retraction of the female 20 the dowel 36h, in contact with the surface of the inward end 

type coupler shaft 396, the ground contact member 123 of the drum flange 36, and the projection llS^i of the 

remains m contact with the ground contact 1196 of the grounding plate 118, which is caused to lean toward the 

process cartridge B due to the elastic force of the plate spring driven side, bites into the inward surface of the drum 

u outward end of the female type coupler cylinder 7d. Therefore, the drum flange 36 is prevented from 

shaft 396 comes m contact with the plate spring U7, the 25 slipping out of the drum cylinder 7d, and also, the drum 

plate sprmg 117 is bent leftward in FIG. 55 against its elastic cylinder 7d is prevented from rotating relative to the drum 

u ^ tu^^^ retraction of the female type coupler flange 36. Further, since a part of the edge of the drum 

shaft 396. Therefore, the ground contact member 123 is cylinder 7^/ is crimped into the recess 36/ of the drum flange 

puUed away; the ground contact 1236 on the apparatus main 36, the dmm flange 36 is firmly fixed to the drum cyUnder 

assembly 14 side is separated from the ground contact 119c 30 7d 

on the process cartridge B side. Next, the coupling recess Also, in the case of the embodiment in which the elec- 

39a of the female type coupler shaft 296 separates from the trically conductive member U9 is fixed to the drum flange 

couphng projection 37a of the male type coupler shaft 36, the foUowing arrangement is possible. That is, the center 

portion 37 m the axial direcUon, coming out of the cylin- hole of the female type coupler shaft 396 is rendered square 

dncal projection 38a of the bearing 38, which had sur- 35 for example, and the ground contact member 123 w^ch i^ 

rounded the coupling projection 37a of the male type to be fitted in the center hole, is also rendered square, being 

coupler shaft portion 37, and stops at a predetermined perfectly fitted in the square central hole, and yet, being 

poation. This movement of the female type coupler shaft afiowed to move freely in the axial direction The outward 

396 is caused by the linkage between the hd 35 and the end of the ground conUct member 123 is made to be a 
female type coupler shaft 396 illustrated in HGS. 27, 28 and 40 contact 123a, which slides against the plate spring 117. In 

ttr*u *u r 1 ^^^^ make the ground contact member 123 

Wito the female type coupler shaft 396 retracted as retract as the female type coupler shaft 396 is retracted, the 

described above, the process cartridge B can be installed or ground contact member 123 is provided with a coUar 123c 

removed. As the lid 35 is closed after the process cartridge as iUustrated in FIG. 60, which is located between the female' 
B is inserted in the apparatus main assembly 14, the female 45 type coupler shaft 396 and the plate spring 117. and comes 

type coupler shaft 396 advances, taking the ground contact in contact with the female type coupler shaft 396 as the 

member 123 along, and the coupling recess 39a of the female type coupler shaft 396 is retracted 

female type coupler shaft 396 engages with the coupling In the preceding embodiments, the plate spring 117 was 

projecUon 37a of the male type coupler shaft portion 37. employed to continually press the ground contact member 

Then, as tiie coupling recess 39a accepts the couphng 50 123 toward the ground contact 1196, but a compression type 

projection 37 deeper, the ground contact 1236 on the appa- coil spring 130 may be employed as iUustrated in FIG 61 

ratus main assembly 14 side comes in contact with the In the case of the structure in FIG, 61, the compression type 

^und contact 1196 on the cartridge side. At this point, the coU spring 130 is placed between the outward end of the 

advance of Uie ground contact member 123 under the ground contact member 123 and a rigid side plate 131 and 

pressure from the plate sprmg 117 is stopped by the elec- 55 the ground contact member 123 is placed in contact with the 

tncally <^nductive member 119. Then, as the female type ground contact 1196 on the cartridge side by the elastic force 

coupler shaft 396 further advances, the bottom surface 39al of the compression type coil spring 130. A reference FIG 

of tiie coupling recess 39a of the female type coupler shaft 132 designates a screw, which attaches the rigid side plate 

396 comes m contact with the brim 37al of the couphng 131 to the side plate 67 of the apparatus main assembly 14 

pr^ecuon 37a of the male type coupler shaft portion 37. 60 HGS. 25, 26, 28 and 29 illustrate the embodiment in which 

Regardmg the electncaUy conductive member n9 and the the compression type coil spring 130 is employed but 

ground contact member 123 described in the foregoing obviously, the compression type coil spring 130 is unable 

paragraph, theu matenals may be the same as those listed with structures other than the above described one 

before. However, in this embodiment, the opposing edges Further, the above described embodimems may be 

118^ of the electncaUy conductive member anchoring hole 65 employed in combination as needed. For example, the 

USd located at the center of tiie grounding plate 118 must embodiment illustrated in FIGS. 56 and 57 may be used in 

bitc.mto the electncaUy conductive member 119, and combination with the embodiment Ulustrated in HG 11 or 
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61. The embodiment iUustrated in FIGS. 53 and 54 may be 
used in combination with the embodiment illustrated in, for 
example, FIG. 11 or 61. The embodiment illustrated in FIG. 
50 may be employed in combination with the embodiment 
illustrated in FIG. 55, 60, or 61. Further, the embodiment 5 
illustrated in FIG. 52 was described with reference to the 
male type member of coupling means, but obviously, the 
embodiment is applicable to the female type member of 
coupling means. The embodiment illustrated in FIG. 52 is 
also employable in combination with other embodiments, 
for example, the coupling means member on the apparatus 
main apparatus 14 side illustrated in FIG, 11, 55, 60, or 61. 

As described above, according the preceding 
embodiments, the force for driving a process cartridge is 
transmitted fjrom the main assembly of an image forming 
apparatus to the process cartridge through coupling means 
which comprises a coupler shaft on the process cartridge 
side and a coupler shaft on the apparatus main assembly 
side. The coupUng end of either one of the coupler shafts 
may be provided with a hole, and the coupling end of the 
other shaft is provided with a projection which fits in the 20 
hole of the opposing coupler shaft. Further, one of the 
ground contacts either on the process cartridge side or on the 
apparatus main assembly side is located in the hole, and the 
other is located on the projection, and therefore, an electro- 
photographic photosensitive drum can be grounded through 25 
the rotative power transmitting portion located at one end of 
the drum. 

According to an aspect of the present invention, the 
ground contacts are under continual elastic pressure, and 
therefore, it is assured that they remain in contact with each 30 
other. 

According to another aspect of the present invention, the 
aforementioned recess and projection are given a twisted 
form, and therefore, it is further assured that the ground 
contacts remain in contact each other. 3S 

According to another aspect of the present invention, the 
recess and projection are given a substantially triangular 
cross section. Therefore, they automatically align with each 
other. Further, they do not need to be fit as tightly as 
otherwise, and therefore, they can be easily engaged or 40 
disengaged. 

In this embodiment, the process cartridge B was described 
as a process cartridge which forms a monochromatic image, 
but the present invention is applicable, with desirable 
effects, to a process cartridge which comprises a plurality of as 
developing means for forming an image composed of a 
plurality of colors (for example, two toner image, three tone 
images, full color image, or the like). 

The electrophotographic photosensitive member does not 
need to be limited to the photosensitive drum 7. For so 
example, the following types may be included. First, as for 
the photosensitive material, photoconductive material such 
as amorphous silicon, amorphous selenium, zinc oxide, 
tiunium oxide, organic photoconductor, and the like, may be 
included. As for the configuration of the base member on 55 
which photosensitive material is placed, it may be in the 
form of a drum or belt. For example, the drum type photo- 
sensitive member comprises a cylinder formed of aluminum 
alloy or the like, and a photoconductor layer deposited or 
coated on the cylinder 60 

As for the image developing method, various known 
methods may be employed; for example, two-component 
magnetic brush type developing method, cascade type 
developing method, touch-down type developing method, 
cloud type developing method, and the like. 65 

Also in this embodiment, a so-called contact type charg- 
ing method was employed, but obviously, charging means 
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with a structure different from the one described in this 
embodiment may be employed; for example, one of the 
conventional structures, in which a tungsten wire is sur- 
rounded by a metallic shield formed of aluminum or the like, 
on three sides, and positive or negative ions generated by 
applying high voltage to the timgsten wire are transferred 
onto the surface of a photosensitive drum to uniformly 
charge the surface of the photosensitive dnmi. 

The charging means may in the form of a blade (charge 
blade), a pad, a block, a rod, a wire, or the like, in addition 
to being in the form of a roller. 

As for the method for cleaning the toner remaining on the 
photosensitive drum, a blade, a fur brush, a magnetic brush, 
or the like may be employed as a structural member for the 
cleaning means. 

As described in the foregoing, the photosensitive member 
can be assuredly grounded electricaUy. 

While the invention has been described with reference to 
the structures disclosed herein, it is not confined to the 
details set forth and this application is intended to cover such 
modifications or changes as may come within the purposes 
of the improvements or the scope of the following claims. 

What is claimed is: 

1. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus, wherein said main assembly includes a motor, a 
main assembly rotatable driving member for receiving driv- 
ing force from said motor, a twisted hole, said hole being 
substantially coaxial with said main assembly rotatable 
driving member, and a main assembly grounding contact 
provided in said hole, said process cartridge comprising: 

an electrophotographic photosensitive dnmi; 

process means actable on said photosensitive drum; 

a projection engageable with said twisted hole, said 
projection being provided at a longitudinal end of said 
photosensitive drum, wherein when said main assem- 
bly rotatable driving member rotates with said hole and 
projection engaged with each other, rotational driving 
force is transmitted from said rotatable driving member 
to said photosensitive drum through engagement 
between said hole and said projection, wherein said 
projection is provided with a plurality of engaging 
portions engageable to an inner surface of said hole; 
and 

a cartridge grounding contact electrically connected with 
said electrophotographic photosensitive drum for elec- 
trically grounding said electrophotographic photosen- 
sitive dnmi when said process cartridge is mounted to 
the main assembly of said apparatus, said cartridge 
grounding contact being such that it is surrounded by 
said engaging portions so as to be electrically connect- 
able with said main assembly grounding contact. 

2. A process cartridge according to claim 1, wherein said 
cartridge grounding contact is disposed inside a free end 
surface of said projection. 

3. A process cartridge according to claim 1 or 2, wherein 
said cartridge grounding contact is positioned coaxially with 
said projection. 

4. A process cartridge according to claim 3, wherein said 
projection is provided on one side of a drum flange mounted 
to one end of said electrophotographic photosensitive drum. 

5. A process cartridge according to claim 4, wherein said 
drum flange includes a shaft portion rotatably supported on 
a cartridge frame, a gear portion for transmitting rotational 
driving force to a developing roller as said process means, 
and an engaging portion for engagement with said electro- 
photographic photosensitive drum, wherein said projection 
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is provided at an end of said shaft portion, wherein said 
cartridge grounding contact constitutes a free end surface of 
an electroconductive member which penetrates inside of 
said drum flange in its axial direction. 

6. A process cartridge according to claim 5, wherein a 
grounding plate is mounted to such a portion of said drum 
flange as is inside said electrophotographic photosensitive 
drum, and said grounding plate includes a hole for permit- 
ting penetration of said electroconductive member 
therethrough, a first contact portion contacted to said elec- 
troconductive member, and a second contact portion con- 
tacted to an inner surface of said electrophotographic pho- 
tosensitive drum. 

7. A process cartridge according to claim 6, wherein said 
electroconductive member is of metal, and is fixed to said 
drum flange. 

8. A process cartridge according to claim 6, wherein said 
first contact portion is contacted to an outer peripheral 
surface of said electroconductive member, and said second 
contact portion is contacted to an inner surface of said 
photosensitive drum at two positions. 

9. A process cartridge according to claim 8, wherein said 
electroconductive member is of pho^hor bronze, stainless 
steel or steel material plated with nickel. 

10. Aprocess cartridge according to claim 6, wherein said 
projection is in the form of a twisted prism. 

11. A process cartridge according to claim 10, wherein 
said prism is a substantially triangular prism. 

12. Aprocess cartridge according to claim 1, wherein said 
projection includes a plurality of radially projected portions. 

13. Aprocess cartridge according to claim 1, wherein said 
projection is in the form of a flat plate, 

14. A process cartridge according to claim 13, wherein 
said flat plate is substantially triangular. 

15. A process cartridge according to claim 10, wherein 
said drum flange is of polyacetal, polycarbonate or polybu- 
tylene terephthalate material. 

16. Aprocess cartridge according to claim 1, wherein said 
process means includes at least one of a charging member 
for effecting charging of said photosensitive drum, a devel- 
oping member for developing a latent image formed on said 
photosensitive drum, and a cleaning member for removing 
residual toner from said photosensitive drum. 

17. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus, wherein said main assembly includes a motor, a 
main assembly rotatable driving member for receiving driv- 
ing force from said motor, and a hole defined by twisted 
surfaces, said main assembly hole being substantially 
coaxial with said main assembly rotaUble driving member 
and a main assembly grounding contact provided in said 
main assembly hole, said process cartridge comprising: 

(a) an electrophotographic photosensitive drum; 

(b) a developiiig roller for developing a latent image 
formed on said photosensitive drum; 

(c) a twisted projection engageable with said twisted 
surfaces, said projection being provided at a longitu- 
dinal end of said photosensitive drum, wherein when 
said main assembly rotatable driving member rotates 
with said main assembly hole and said projection 
engaged with each other, rotational driving force is 
transmitted from said rotatable driving member to said 
photosensitive drum through engagement between said 
main assembly hole and said projection; 

(d) a drum flange mounted to one end of said electropho- 
tographic photosensitive drum, said drum flange 
including a shaft portion for rotatably supporting said 
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photosensitive drum on a cartridge frame, a gear por- 
tion for transmitting rotational driving force to said 
developing roller, and an engaging portion for engage- 
ment with said electrophotographic photosensitive 
drum, and wherein said projection is provided on an 
end of said shaft portion; 
(e) a cartridge hole extended in said drum flange and said 
projection; 

(0 an electroconductive member provided in said car- 
tridge hole; 

(g) a grounding member mounted to such a portion of said 
drum flange as is inside said electrophotographic pho- 
tosensitive dnun, said grounding member including a 
hole for permitting penetration of said electroconduc- 
tive member therethrough, a first contact portion con- 
tacted to said electroconductive member, and a second 
contact portion contacted an inner surface of said 
electrophotographic photosensitive drum; and 

(h) a cartridge grounding conUct electrically connected to 
said electrophotographic photosensitive drum to elec- 
trically ground said electrophotographic photosensitive 
drum when said process cartridge is mounted to the 
main assembly of said apparatus, wherein said car- 
tridge grounding contact is a free end surface of said 
electroconductive member and is disposed inside a free 
end surface of said projection so as to be electricaUy 
connectable with said main assembly grounding con- 
tact. 

18. A process cartridge according to claim 17, wherein 
said electroconductive member is of metal, and is fixed to 
said drum flange. 

19. A process cartridge according to claim 17, wherein 
said electroconductive member is of phosphor bronze, stain- 
less steel or steel material plated with nickel. 

20. A process cartridge according to claim 17, 18 or 19, 
wherein said twisted projection is in the form of a twisted 
prism. 

21. A process cartridge according to claim 20, wherein 
said prism is a substantially triangular prism. 

22. A process cartridge according to claim 21, wherein 
said drum flange is of polyacetal, polycarbonate or polybu- 
tylene terephthalate material. 

23. A process cartridge according to claim 17, wherein 
said process cartridge includes at least one of a charging 
member for effecting charging of said photosensitive drum 
and a cleaning member for removing residual toner from 
said photosensitive drum. 

24. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming appara- 
tus for forming an image on a recording material, said main 
assenably including a motor, a main assembly rotatable 
driving member for receiving driving force from said motor, 
a twisted recess or projection having a non-circular cross- 
section and being substantially coaxial with a rotation axis 
of said rotatable driving member, and a main assembly 
grounding contact provided in said recess or on said 
projection, said process cartridge comprising: 

a rotatable electrophotographic photosensitive member; 
process means actable on said photosensitive member; 
and 

a complementary twisted projection or recess provided at 
a longitudinal end of said electrophotographic photo- 
sensitive member, having a non-circular cross-section 
and being substantially coaxial with a rotation axis of 
said electrophotographic photosensitive member, 
wherein said projection or recess of said electrophoto- 
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graphic photosensitive member has such a dimension 
and configuration that it is engage able with and can 
take a first relative rotational position with respect to 
said recess or projection of said rotatable driving mem- 
ber in which relative rotational movement therebe- 
tween is pemiitted, and a second relative rotational 
position with respect to said recess or projection of said 
rotatable driving member in which relative rotational 
movement is prevented in one rotational direction, 
while the rotation axis of said rotatable driving member 
and the rotation axis of said electrophotographic pho- 
tosensitive member are substantially aligned; 
a cartridge grounding contact electricaUy connected to 
said electrophotographic photosensitive member to 
electrically ground said electrophotographic photosen- 
sitive member when said process cartridge is mounted 
to the main assembly of said apparatus, said cartridge 
grotmding contact being provided such that an outer 
peripheral surface thereof is surrounded by said pro- 
jection or in said recess of said electrophotographic 
photosensitive member so as to be electrically connect- 
able with said main assembly grounding contact. 

25. A process cartridge according to claim 24, wherein 
said recess or projection of said rotatable driving member 
and said projection or recess of said electrophotographic 
photosensitive member are contacted substantially at three 
twisted lines. 

26. A process cartridge according to claim 25, wherein 
said three twisted lines intersect apexes of a substantially 
equilateral triangle. 

27. A process cartridge according to any one of claims 24 
to 26, wherein said projection or recess of said electropho- 
tographic photosensitive member is provided at one end of 
a drum flange mounted to an end of said electrophotographic 
photosensitive member. 

28. A process cartridge according to claim 27, wherein 
said drum flange includes a shaft portion for rotatably 
supporting said photosensitive member on a cartridge frame, 
a gear portion for transmitting rotational driving force to a 
developing roller as said process means, and an engaging 
portion for engagement with said electrophotographic pho- 
tosensitive member, wherein said projection or recess of said 
electrophotographic photosensitive member is provided at 
an end of said shaft portion, and wherein said cartridge 
grounding contact is coaxial with said drum flange and is a 
free end surface of an electroconductive member extending 
through said drum flange in its axial direction. 

29 . A process cartridge according to claim 28, wherein a 
grounding plate is mounted to such a portion of said drum 
flange as is inside said electrophotographic photosensitive 
member, said grounding plate including a hole for permit- 
ting penetration of said electroconductive member 
therethrough, a first contact portion contacted to said elec- 
troconductive member and a second contact portion con- 
tacted to an inside of said electrophotographic photosensi- 
tive member. 

30. A process cartridge according to claim 29, wherein 
said electroconductive member is of metal, and is fixed to 
said drum flange. 

31. A process cartridge according to claim 29, wherein 
said first contact portion is contacted to an outer peripheral 
siuface of said electroconductive member, and said second 
contact portion is contacted to an inner surface of said 
photosensitive member at two positions. 

32. A process cartridge according to claim 31, wherein 
said electroconductive member is of phosphor bronze, stain- 
less steel or steel material plated with nickel. 
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33. A process cartridge according to claim 24, wherein 
said projection is in the form of a twisted prism. 

34. A process cartridge according to claim 33, wherein 
said prism is a substantially triangular prism. 

5 35. An electrophotographic image forming apparatus for 
forming an image on a recording material, to which a 
process cartridge is detachably mountable, said apparatus 
comprising: 

(a) a motor; 

(b) a main assembly rotatable driving member for receiv- 
ing driving force from said motor; 

(c) a twisted hole substantially coaxial with said rotatable 
driving member; 

15 (d) a main assembly grounding contact provided in said 
hole; 

(e) a mounting portion for detachably mounting a process 
cartridge, said process cartridge including: an electro- 
photographic photosensitive drum; process means act- 

20 able on said photosensitive drum; a projection engage - 
able with said twisted hole, said projection being 
provided at a longimdinal end of said photosensitive 
drum, wherein when said main assembly rotatable 
driving member rotates with said hole and projection 

25 engaged with each other, rotational driving force is 
transmitted from said rotatable driving member to said 
photosensitive drum through engagement between said 
hole and said projection, wherein said projection is 
provided with a plurality of engaging portions engage - 

30 able to an inner surface of said hole; and a cartridge 
grounding contact electrically connected with said 
electrophotographic photosensitive drum for electri- 
cally grounding said electrophotographic photosensi- 
tive drum when said process cartridge is mounted to a 

35 main assembly of said apparatus, said cartridge ground- 
ing contact being surrounded by said engaging portions 
and being electrically connectable with said main 
assembly grounding contact. 
36. An electrophotographic image forming apparatus for 

40 forming an image on a recording material, to which a 
process cartridge is detachably mountable, said apparatus 
comprising: 

(a) a motor; 

(b) a main assembly rotatable driving member for receiv- 
ing driving force from said motoi^ 

(c) a twisted hole substantially coaxial with said rotatable 
driving member; 

(d) a main assembly grounding contact provided in said 
50 hole; 

(e) a mounting portion for detachably mounting a process 
cartridge, said process cartridge including: an electro- 
photographic photosensitive drum; a developing roller 
for developing a latent image formed on said photo- 

55 sensitive drum; a twisted projection engageable with 
said twisted hole, said projection being provided at a 
longitudinal end of said photosensitive dmm, wherein 
when said main assembly rotatable driving member 
rotates with said hole and projection engaged with each 

60 other, rotational driving force is transmitted from said 
rotatable driving member to said photosensitive drum 
through engagement between said hole and said pro- 
jection; a drum flange mounted to one end of said 
electrophotographic photosensitive drum, said drum 

65 flange including a shaft portion for rotatably supporting 
said photosensitive drum on a cartridge frame, a gear 
portion for transmitting rotational driving force to said 
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developing roller, and an engaging portion for engage- 
ment with said electrophotographic photosensitive 
drum, and wherein said projection is provided on an 
end of said shaft portion; a cartridge hole extended in 
said drum flange and said projection; an electrocon- 
ductive member Provided in said cartridge hole; a 
grounding member mounted to such a portion of said 
drum flange as is inside said electrophotographic pho- 
tosensitive drum, said grounding member including a 
hole for permitting penetration of said electroconduc- 
tive member therethrough, a first contact portion con- 
tacted to said electroconductive member, and a second 
contact portion contacted to an inner surface of said 
electrophotographic photosensitive drum; and a car- 
tridge grounding contact electrically connected to said 
electrophotographic photosensitive drum to electrically 
groimd said electrophotographic photosensitive drum 
when said process cartridge is mounted to the main 
assembly of said apparatus, wherein said cartridge 
grotmding contact is a free end siuface of said electro- 
conductive member and is disposed inside a fiee end 
surface of said projection when said process cartridge 
is mounted to the main assembly of said apparatus. 
37. An apparatus according to claim 35 or 36, wherein 
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of an electroconductive member extended through a width 
of said main assembly rotatable driving member. 

38. A apparatus according to claim 37, wherein said 
electroconductive member of said main assembly grounding 
contact is movable in a direction in which it is extended, and 
is urged by an elastic member. 

39. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus, wherein said main assembly includes a motor, a 
main assembly rotatable driving member for receiving driv- 
ing force from said motor, and a hole defined by twisted 
surfaces, said hole being substantially coaxial with said 
rotatable driving member, and a main assembly grounding 
contact provided in said hole, said process cartridge com- 
prising: 

an electrophotographic photosensitive drum; 
process means actable on said photosensitive drum; and 
a projection engageable with said twisted surfaces, said 
projection being provided at a longitudinal end of said 
photosensitive drum, wherein when said main assem- 
bly rotatable driving member rotates with said hole and 
projection engaged with each other, rotational driving 
force is transmitted from said rotatable driving member 
to said photosensitive drum through engagement 
between said hole and said projection; 
wherein said projection is of an electroconductive mate- 
rial for electrical connection with said electrophoto- 
graphic photosensitive drum and with said main assem- 
bly grounding contact to electrically around said 
electrophotographic photosensitive drtmi when said 
process cartridge is mounted to the main assembly of 
said apparatus. 
40. A process cartridge detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus, wherein said main assembly includes a motor, a 
main assembly gear for receiving driving force from said 
motor, a hole defined by twisted surfaces, said hole being 
substaiitially coaxial with said gear, and a main assembly 
grounding contact provided in said hole, said process car- 
tridge comprising: 

an electrophotographic photosensitive drum; 



process means actable on said photosensitive drum; and 
a twisted projection engageable with said twisted 
surfaces, said projection being provided at a longitu- 
dinal end of said photosensitive dnun, wherein when 
said main assembly gear rotates with said hole and 
projection engaged with each other, rotational driving 
force is transmitted from said gear to said photosensi- 
tive drum through engagement between said hole and 
said projection; 
wherein said projection is of an electroconductive mate- 
rial for electrical connection with said electrophoto- 
graphic photosensitive drum and with said main assem- 
bly grounding contact to electrically ground said 
electrophotographic photosensitive drum when said 
process cartridge is mounted to the main assembly of 
said apparatus. 
41. A process cartridge according to claim 39 or 40, 
wherein said projection is provided at an end of a drum' 
flange mounted to one end of said electrophotographic 
photosensitive drum, said drum flange including a circular 
portion for rotatably supporting said photosensitive drum on 
a cartridge frame, a gear portion for transmitting rotational 
driving force to a developing roller as said process means, 
and an engaging portion for engagement with said electro- 
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said main assembly grounding contact is a free end surface 25 ^ engaging portion for engagement with said electro- 
of an electroconductive member extended through a width P*iotographic photosensitive drum, wherein said projection 
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is provided to an end of said circular portion. 

42. A process cartridge according to claim 41, wherein 
said drum flange is made of an electroconductive material 
with said projection. 

43. A process cartridge according to claim 41, wherein 
said drum flange has an electroconductive member portion 
which constimtes a path for electric connection between said 
projection and said electrophotographic photosensitive 
drum. 

44. A process cartridge according to claim 43, wherein 
said electroconductive member is of polyacetal containing 
electroconductive filler, polyphenylenesulfone containing 
electroconductive filler or polyamide containing electrocon- 
ductive filler. 

45. An electrophotographic photosensitive drum for a 
process cartridge which is detachably mountable to a main 
assembly of an electrophotographic image forming appara- 
tus for forming an image on a recording material, said main 
assembly including a motor, a main assembly gear for 
receiving driving force from said motor, a twisted hole 
formed substantially at a center of said gear, said hole having 
a polygonal cross-section, and a main assembly grounding 
contact disposed in said hole, said electrophotographic pho- 
tosensitive drum comprising: 

a cylinder having a photosensitive layer thereon; and 
a drive transmission member mounted to an end of said 

cylinder, said transmission member including: 
a drum gear for transmitting driving force from said main 

assembly to a developing roUer when said process 

cartridge is mounted to the main assembly; 
a shaft provided substantially at a center of said drum 

gear, 

a twisted projection provided at an end of said shaft, 
wherein said projection receives driving force from the 
main assembly through engagement between said hole 
and projection when said process cartridge is moimted 
to the main assembly of the apparatus, wherein the 
driving force is transmitted to said electrophotographic 
photosensitive drum through the shaft, and is transnut- 
ted to said developing roller through said drum gear, 
wherein said projection is provided with a plurality of 



us 6,400. 

61 

engaging portions engageable with an inner surface of 
said twisted bole; and 
a drum grounding contact electrically connected with said 
electrophotographic photosensitive dnmi, said drum 
grounding contact being surrounded by said engaging 5 
portions so as to be electrically connectable to the main 
assembly groimding contact when said process car- 
tridge is mounted to the main assembly of the appara- 
tus. 

46. AdnuB according to claim 45, wherein said projection lo 
comprises a substantially triangular prism, and wherein an 
outer diameter Dl of said photosensitive drum, an outer 
diameter F of said shaft, and a diameter C of a circumscribed 
circle of said substantially triangular prism, satisfy: 

15 

Dl>F^C, 

wherein said prism and shaft are composed of integrally 
molded resin material. 

47. A drum according to claim 45 or 46, wherein said 20 
drum gear is a helical gear, and wherein said projection, said 
helical gear and said shaft are of integrally molded resin 
material. 

48. A drum according to claim 47, wherein said resin 
material is polyacetal resin, polycarbonate resin, or polyeth- 25 
yleneterephthadate resin. 

49. A drum according to claim 45 or 46, wherein a spur 
gear is mounted to an end of said cylinder opposite from said 
end, wherein said spur gear functions to transmit a driving 
force for rotating an image transfer roller provided in the 30 
main assembly of the apparatus. 

50. A drum according to claim 45, wherein said cartridge 
grounding contact is disposed inside a free end surface of 
said projection. 

51. A drum according to claim 45 or 50, wherein said 35 
cartridge grounding contact is positioned coaxially with said 
projection. 

52. A drum according to claim 51, wherein said projection 
is provided on one side of a drum flange mounted to one end 
of said electrophotographic photosensitive drum. 40 

53- A drum according to claim 52, wherein said drum 
flange includes a shaft portion rotatably supported on a 
cartridge frame, a gear portion for transmitting rotational 
driving force to said developing roller, and a drum engaging 
portion for engagement with said cylinder, wherein said 45 
projection is provided at an end of said shaft portion, 
wherein said cartridge grounding contact constitutes a free 
end surface of an electroconductive member which pen- 
etrates inside of said drum flange in its axial direction. 

54. A drum according to claim 53, wherein a grounding 50 
plate is mounted to such a portion of said drum flange as is 
inside said electrophotographic photosensitive drum, and 
said grounding plate includes a hole for permitting penetra- 
tion of said electroconductive member therethrough, a first 
contact portion contacted to said electroconductive member, 55 
and a second contact portion contacted to an inner surface of 
said electrophotographic photosensitive drum. 

55. A drum according to claim 54, wherein said electro- 
conductive member is of metal, and is fixed to said drum 
flange. 60 

56. A drum according to claim 55, wherein, said electro- 
conductive member is of phosphor bronze, stainless steel or 
steel material plated with nickel. 

57. A drum according to claim 54, wherein said projection 
is in the form of a twisted prism. 65 

58. A drum according to claim 57, wherein said prism is 
a substantially triangular prism. 
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59. A coupling part for transmitting driving force to a 
developing roller for developing a latent image formed on an 
electrophotographic photosensitive drum, wherein the pho- 
tosensitive drum and the developing roller are contained in 
a process cartridge which is detachably mountable to a main 
assembly of an electrophotographic image forming appara- 
tus for forming an image on a recording material, said main 
assembly including a motor, a main assembly rotatable 
driving member for receiving driving force from said motor, 
a twisted hole formed substantially at a center of said 
rotatable driving member, said hole having a polygonal 
cross-section, and a main assembly grounding contact dis- 
posed in said hole, said coupling part comprising: 

a gear for transmitting driving force from said main 
assembly to said developing roller when said process 
cartridge is mounted to the main assembly; 
a shaft provided substantially at a center of said gear; 
a twisted projection provided at an end of said shaft, 
wherein said projection receives driving force from the 
main assembly through engagement between said hole 
and projection when the process cartridge is mounted to 
the main assembly, wherein the driving force is trans- 
mitted to said photosensitive drum through the shaft, 
and is transmitted to said developing roller through said 
gear, wherein said projection is provided with a plu- 
rality of engaging portions engageable with an inner 
surface of said twisted hole; and v 
a cartridge groimding contact electrically connected to 
said electrophotographic photosensitive dr\im, said car- 
tridge grounding contact being surrounded by said 
engaging portions so as to be electrically connected to 
said main assembly grounding contact to electrically 
groimd said electrophotc^aphic photosensitive dmm 
when the process cartridge is mounted to the main 
assembly. 

60. A coupling part according to claim 59, wherein said 
twisted projection is in the form of a substantially triangular 
prism, and wherein an outer diameter Dl of said photosen- 
sitive drum, an outer diameter F of said shaft, and a diameter 
C of a circumscribed circle of said substantially triangular 
prism, satisfy: 

Dl>F^C. 

61. A coupling part according to claim 59 or 60, wherein 
said gear comprises a helical gear, and wherein said 
projection, helical gear and shaft are of integrally molded 
resin material. 

62. A coupling part according to claim 61, wherein said 
resin material is polyacetal resin, polycarbonate resin, or 
polyethyleneterephthalate resin. 

63. A coupling part according to claim 61, wherein said 
cartridge grounding contact is disposed inside a free end 
surface of said projection. 

64. A coupling part according to claim 61, wherein said 
cartridge grounding contact is positioned coaxially with said 
projection. 

65. A coupling part according to claim 64, wherein said 
projection is provided on one side of a drum flange mounted 
to one end of said electrophotographic photosensitive drum. 

66. A coupling part according to claim 65, wherein said 
drum flange includes a shaft portion for rotatably supporting 
said electrophotographic photosensitive drum on a cartridge 
frame, a gear portion for transmitting rotational driving force 
to said developing roller, and a drum engaging portion for 
engagement with said electrophotographic photosensitive 
drum, wherein said projection is provided at an end of said 
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shaft portion, wherein said cartridge grounding contact 
constitutes a free end surface of an electroconductive mem- 
ber which penetrates inside of said drum flange in its axial 
direction. 

67. A coupling part according to claim 66, wherein a 
grounding plate is mounted to such a portion of said drum 
flange as is inside said elecU^ophotographic photosensitive 
drum, and said grounding plate includes a hole for permit- 
ting penetration of said electroconductive member 
therethrough, a first contact portion contacted to said elec- 
troconductive member, and a second contact portion con- 
tacted to an inner surface of said electrophotographic pho- 
tosensitive drum. 

68. A coupling part according to claim 67, wherein said 
electroconductive member is of metal, and is fixed to said 
drum flange. 

69. A coupling part according to claim 68, wherein said 
electroconductive member is of phosphor bronze, stainless 
steel or steel material plated with nickel. 

70. A coupling part according to claim 67, wherein said 
projection is in the form of a twisted prism. 

71. A coupling part according to claim 70, wherein said 
prism is a substantially triangular prism. 

72. A drive transmission part for transmitting driving 
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force to an electrophotographic photosensitive drum and a 25 ^^r^^ matenal, said main assembly including a motor, a 
developing roller for developing a latent image formed on rotatable member for receiving a driving force from 



developing roller for developing a latent image formed on 
said photosensitive drum, which are contained in a process 
cartridge detachably mountable to a main assembly of an 
image forming apparatus for forming an image on a record- 
ing material, said main assembly including a motor, a main 30 
assembly gear for receiving driving force firom said motor, 
and a twisted hole formed substantially at a center of said 
gear, said hole having a polygonal cross-section, said drive 
transmission part comprising: 

a drive transmission part gear for transmitting driving 35 
force to said developing roller from said main assembly 
when said process cartridge is mounted to the main 
assembly; 

a shaft provided substantially at a center of said drive 

transmission part gear; 40 
a twisted projection provided at an end of said shaft, 
wherein said projection receives driving force from the 
main a^mbly through engagement between said hole 
and projection when the process cartridge is mounted to 
the main assembly, wherein the driving force is trans- 
mitted to said photosensitive drum through the shaft, 
and is transmitted to said developing roller through said 
drive transmission part gear; and 
a grounding contact for electrically grounding said pho- 
tosensitive drum to the main assembly when said 
process cartridge is mounted on the main assembly. 
73. A photosensitive drum for a process cartridge which 
is detachably mountable to a main assembly of an electro- 
photographic image forming apparatus for forming an image 
on a recording material, said main assembly including a 
motor, a main assembly gear for receiving driving force 
from said motor, and a twisted hole formed substantially at 
a center of said gear, said hole having a polygonal cross- 
section, said photosensitive drum comprising: 

a cylinder having a photosensitive layer thereon; and 
a drive transmission member mounted to an end of said 

cylinder, said transmission member including: 
a drive transmission member gear for transmitting driving 



a shaft provided substantially at a center of said drive 
transmission member gear; 

a twisted projection provided at an end of said shaft, 
wherein said projection receives driving force from the 
main assembly through engagement between said hole 
and projection when said process cartridge is mounted 
to the main assembly of the apparatus, wherein the 
driving force is transmitted to said photosensitive drum 
throu^ the shaft, and is U-ansmitted to said developing 
roller through said drive transmission member gear; 
and 

a grounding contact for electrically grounding said pho- 
tosensitive drum to the main assembly when said 
process cartridge is mounted on the main assembly. 

74. A process cartridge according to claim 1, 17, 24 or 39, 
wherein said main assembly rotatable driving member 
includes a gear. 

75. An apparatus according to claim 35 or 36, wherein 
said main assembly rotatable driving member includes a 
gear. 

76. A photosensitive drum, which is contained in a 
process cartridge detachably mountable to a main assembly 
of an image forming apparatus for forming an image on a 
recording material, said main assembly including a motor, a 



said motor, and a twisted hole substantially coaxial with said 
driving rotatable member, said hole having a polygonal 
cross-section, said photosensitive drum comprising: 
a cylinder having a photosensitive layer thereon; and 
a drive transmission member mounted to an end of said 

cylinder, said drive u-ansmission member including: 
a drum gear for transmitting a driving force from said 
main assembly to a developing roller provided in the 
process cartridge when the process cartridge is 
mounted to the main assembly; 
a shaft substantially coaxial with said drum gear, and 
having a twisted polygonal prism projection provided 
at an end of said shaft, wherein said projection receives 
a driving force from the main assembly through 
engageinent between said hole and projection, wherein 
the driving force is transmitted to said photosensitive 
drum through the shaft, and is Uansmitted to said 
developing roller through said drum gear; and 
a drum grounding contact electrically connected with said 
photosensitive drum, said drum grounding conUct 
being disposed substantially at a center of said prism 
projection so as to be electrically connectable to a main 
assembly grounding conUct when said process car- 
tridge is mounted to the main assembly of the 
apparatus, wherein said grounding contact includes a 
penetrating portion which penetrates said drive trans- 
mission member in an axial direction of said cylinder 
and an inside portion which is electrically connected 
with said penetrating portion and which is electrically 
connected with an inside smf ace of said cylinder, and 
wherein an outer end surface of said penetrating portion 
is electrically connectable with the main assembly 
grounding contact. 
77. A photosensitive dmm according to claim 76, wherein 
the outer end surface of said penetrating portion is interior 
an end surface of said prism projection with respect to the 
axial direction. 

f^r«. tr. , ^-,.^1 Vi**'^^ "T: *. — 78. A photosensitive drum, which is contained in a 

^ ? developmg roUer from said main assembly 65 process canridgc detachably mountable to a main^mblv 
^n said pHKess cartndge ,s mounted to the main of an image forming apparatus for forming Tn ^n^ on a 

^' recordmg matenal, said main assembly including a motor, a 



45 



50 



55 



60 



f V 



us 6,400,914 Bl 



65 



66 



main assembly side gear for receiving driving force from 
said motor, and a twisted hole substantially coaxial with said 
main assembly side gear, said hole having a substantially 
triangular cross-section, said photosensitive drum compris- 
ing: 

a cylinder having a photosensitive layer thereon; and 
a drive transmission member mounted to an end of said 

cylinder, said transmission member including: 
a helical gear for transmitting driving force from said 
main assembly to a developing roller provided in said 
process cartridge when said process cartridge is 
mounted to the main assembly; 
a shaft substantially coaxial with said helical gear; and 
a twisted substantially triangular prism projection pro- 
vided at an end of said shaft, wherein when said main 
assembly side gear rotates with said hole and projection 
engaged with each other, rotational driving force is 
transmitted from said main assembly side gear to said 
photosensitive drum through engagement between said 
hole and said projection with said projection being 
pulled into said hole, and the driving force is transmit- 
ted to said photosensitive drum through said shaft and 
is transmitted to said developing roller through said 
helical gear, . 
wherein said projection, helical gear and shaft are made of 
integrally molded resin material, and an outer diameter 
Dl of said photosensitive drum, an outer diameter F of 
said shaft and a diameter C of a circumscribed circle of 
said projection, satisfy: 

and 

wherein a spur gear is provided, at another end of said 
cylinder, for transmitting the driving force for rotating 
an image transfer roller in the main assembly when said 
process cartridge is mounted to the main assembly, 
wherein a grounding contact includes a penetrating 
portion which penetrates said drive transmission mem- 
ber in an axial direction of said cylinder and an inside 
portion which is electrically connected with said pen- 
etrating portion and which is electrically connected 
with an inside surface of said cylinder, and wherein an 
outer end surface of said penetrating portion is electri- 
cally connectable with a main assembly grounding 
contact, and wherein the outer end surface of said 
penetrating portion is interior an end suirface of said 
prism projection with respect to the axial direction. 
79. A drive transmission part for transmitting a driving 
force to an electrophotographic photosensitive drum and a 
developing roller for developing a latent image formed on 
said photosensitive drum, which are contained in a process 
cartridge detachably mountable to a main assembly of an 
image forming apparatus for forming an image on a record- 
ing material, said photosensitive drum comprising a 
cylinder, said main assembly including a motor, a driving 
rotatable member for receiving a driving force from said 
motor, and a twisted hole substantially coaxial with said 
driving rotatable member, said hole having a polygonal 
cross-section, said drive transmission part comprising: 
a transmission part gear for transmitting a driving force 
from said main assembly to said developing roller 
when said process cartridge is mounted to the main 
assembly; 

a shaft substantially coaxial with said transmission part 
gear; and 
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a twisted polygonal prism projection provided at an end of 
said shaft, wherein said projection receives a driving 
force from the main assembly through engagement 
between said hole and projection, wherein the driving 
force is transmitted to said photosensitive drum through 
said shaft, and is transmitted to said developing roller 
through said transmission part gear; 

a drum grounding contact electrically connected with said 
electrophotographic photosensitive drum, said drum 
gounding contact being disposed substantially at a 
center of said prism projection so as to be electrically 
connectable to a main assembly grounding contact 
when said process cartridge is mounted to the main 
assembly of the apparatus, wherein said grounding 
contact includes a penetrating portion which penetrates 
said transmission part gear, said shaft and said prism 
projection in an axial direction of said cylinder and an 
inside portion which is electrically connected with said 
penetrating portion and which is electrically connected 
with an inside surface of said cylinder, and wherein an 
outer end surface of said penetrating portion is electri- 
cally connectable with the main assembly grounding 
contact. 

80. A photosensitive drum according to claim 79, wherein 
the outer end surface of said penetrating portion is interior 
an end surface of said prism projection with respect to the 
axial direction. 

81. A drive transmission part for transmitting driving 
force to an electrophotographic photosensitive drum and a 
developing roller for developing a latent image formed on 
said photosensitive drum, which are contained in a process 
cartridge detachably mountable to a main assembly of an 
image forming apparatus for forming an image on a record- 
ing material, said photosensitive drum comprising a 
cylinder, said main assembly including a motor, a main 
assembly side gear for receiving driving force from said 
motor, and a twisted hole substantially coaxial with said 
main assembly side gear, said hole having a substantially 
triangular cross-section, said drive transmission part com- 
prising: 

a helical gear for transmitting driving force from said 
main assembly to said developing roller when said 
process cartridge is mounted to the main assembly; 
a shaft substantially coaxial with said helical gear; and 
a twisted substantiaUy triangular prism projection pro- 
vided at an end of said shaft, wherein when said main 
assembly side gear rotates with said hole and projection 
engaged with each other, rotational driving force is 
transmitted from said main assembly side gear to said 
photosensitive drum through engagement between said 
hole and said projection with said projection being 
pulled into said hole, and the driving force is transmit- 
ted to said photosensitive drum through said shaft and 
is transmitted to said developing roller through said 
helical gear; 

wherein said helical gear and shaft are made of integrally 
molded resin material, and an outer diameter Dl of said 
photosensitive drum, an outer diameter F of said shaft 
and a diameter C of a circumscribed circle of said 
projection satisfy: 

Dl>F^C 

wherein a grounding contact includes a penetrating por- 
tion which penetrates said helical gear, said shaft and 
said prism projection in an axial direction of said 
cylinder and an inside portion which is electrically 
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connected with said penetrating portion and which is 
electrically connected with an inside surface of said 
cylinder, and wherein an outer end surface of said 
penetrating portion is electrically connectable with a 
main assembly grounding contact, wherein the outer 
end surface of said penetrating portion is interior an end 
surface of said prism projection with respect to the 
axial direction. 
82. A process cartridge detachably mountable to a main 
assembly of an image forming apparatus, wherein said main 
assembly includes a motor, a driving rotatable member for 
receiving driving force from said motor and a twisted hole 
substantially coaxial with said driving rotatable member, 
said hole having a substantially triangular cross-section, said 
process cartridge comprising: 
a cartridge frame; 

an electrophotographic photosensitive dnmi comprising a 
cylinder; 

a developing roller for developing a latent image formed 
on said photosensitive drum; and 

a twisted polygonal prism projection provided at a lon- 
gitudinal end of said photosensitive drum, wherein 
when said driving roUtable member rotates with said 
hole and projection engaged with each other, a rota- 
tional driving force is transmitted from said driving 
rotatable member to said photosensitive drum through 
engagement between said hole and said projection with 
said projection being pulled into said hole, and wherein 
said projection is provided at an end of a shaft sub- 
stantially coaxial with a drum helical gear for trans- 
mitting rotational force to said developing roller, and 
wherein said shaft ftmctions to rotatably support said 
photosensitive drum in said cartridge frame, 

a drum grounding contact electrically connected with said 35 
electrophotographic photosensitive drum, said ground- 
ing contact being disposed substantially at a center of 
said prism projection so as to be electrically connect- 
able to a main assembly grounding contact when said 
process cartridge is mounted to the main assembly of 40 
the apparatus, wherein said grounding contact includes 
a penetrating portion which penetrates said prism 
projection, said shaft and said drum helical gear in an 
axial direction of said photosensitive drum and an 
inside portion which is electrically connected with said 
penetrating portion and v^ch is electrically connected 
with an inside surface of said cylinder, and wherein an 
outer end surface of said penetrating portion is electri- 
cally connectable with the main assembly grounding 
contact. 

83. A photosensitive drum according to claim 82, wherein 
the outer end surface of said penetrating portion is interior 
an end surface of said prism projection with respect to the 
axial direction. 
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84. A process cartridge detachably mountable to a main 
assembly of an image forming apparatus, wherein said main 
assembly includes a motor, a main assembly side helical 
gear for receiving driving force from said motor and a 
5 twisted hole substantially coaxial with said main assembly 
side helical gear, said hole having a substantially triangular 
cross-section, said process cartridge comprising: 
a cartridge frame; 

an electrophotographic photosensitive drum comprising a 
cylinder; 

a charging roller for charging said photosensitive drum; 
a developing roUer for developing a latent image formed 

on said photosensitive drum; 
a cleaning blade for removing residual toner from said 

photosensitive drum; and 
a twisted substantially triangular prism projection pro- 
vided at a longitudinal end of said photosensitive drum, 
wherein when said main assembly side helical gear 
rotates with said hole and projection engaged with each 
other, rotational driving force is transmitted from said 
main assembly side helical gear to said photosensitive 
drum through engagement between said hole and said 
projection with said projection being pulled into said 
hole, and wherein said projection is provided at an end 
of a shaft substantially coaxial with a drum helical gear 
for transmitting rotation force to said developing roller, 
and wherein said shaft functions to rotatably support 
said photosensitive drum in said cartridge frame, and 
wherein said projection, drum helical gear and shaft are 
made of integraUy molded resin material, and an outer 
diameter Dl of said photosensitive drum, an outer 
diameter F of said shaft and a diameter C of a circum- 
scribed circle of said substantially triangidar prism 
projection, satisfy: 

m>D^c 

wherein a grounding contact includes a penetrating por- 
tion which penetrates said prism projection, said shaft 
and said drum helical gear in an axial direction of said 
photosensitive drum and an inside portion which is 
electrically connected with said penetrating portion and 
which is electrically connected with an inside surface 
of said cylinder, and wherein an outer end surface of 
said penetrating portion is electrically connectable with 
a main assembly grounding contact, wherein the outer 
end surface of said penetrating portion is interior an end 
surface of said prism projection with respect to the 
axial direction. 
85. A photosensitive dmm according to claim 79, wherein 
said hole has a substantially triangular cross-section. 
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